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will recollected that some time subsequent the death 
ALEXANDER the American Institute Mining En- 
gineers, the American Society Civil Engineers and the American 
Society Mechanical Engineers raised fund $10,000 for the purpose 
erecting suitable monument his memory placed one 
the parks this city. bronze memorial bust was decided on, and the 
making the design was entrusted Mr. the 
well-known sculptor. are glad note its approaching completion. 
About week ago was successfully cast the Henry Bonnard 
Bronze Company West Sixteenth street, this city. now the 
finishing shops, and when completed will with appropriate 
ceremonies the three societies. 


will remembered that some enterprising Associated Press agent 
startled the country few weeks ago announcing that the Standard 
Oil Company had wired from the Media works Philadelphia for two 
hundred bull-dogs, which news telegraph editors and home 
correspondents” some the metropolitan dailies ingeniously en- 
larged into small-sized sensation lasting day two until was dis- 
covered that the bull-dogs” wanted were merely harmless lifting-jacks 
particular style. example how much remarkable liter- 
ature floated, observe the following judicial and editorial comment 
one our technical exchanges its issue June 22d, which late date 
does not seem have yet caught on” 


The Standard Company has, however, introduced new style watchman 
which think will The company has suffered goo deal tramps 
and loafers getting too near its tanks and smoking, and thus setting fire the gas 
generated the oil, which ignites easily; and has now given order dog 
fancier’s association for two hundred bull dogs, torange age from six months 
ayear, the price The dogsare placed the company 
has distributing stations, and used the field guard the large iron tanks that are 
full oil. The bull-dog watchman certainly has this merit over the average biped 
private watchman, that neither smokes, drinks nor goes sleep watch. 


THE CHESAPEAKE OHIO 


seems quite probable, announced the ENGINEERING AND 
MINING JOURNAL, June 8th, that this old and formerly prominent water- 
way may soon pass out although the action taken the 
stockholders the recent meeting showed that hope resuscitation 
had not altogether disappeared. The management was called upon 
put forth its best efforts raise money enough cover the repairs in- 
stantly demanded but what success will reached. The 
damage caused the late freshets was great apparently pre- 
clude the hope repair under the existing management. For long time 
the canal had been operated loss, and its maintenance was only due 
the aid granted the State Maryland. There are $500,000 repair 
bonds out, besides $1,700,000 old non-mortgage bonds, that for the 
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assume rather heavy load under the ruling conditions 
traffic. The property according one estimate, 
$1,000,000 brought forced sale. While there was faint prospect 
its being taken and operated canal new strong 
enough incur the cost repairs, its being put working condi- 
tion the State, the property has decided value road-bed and 
right way, should the present movement fail, the future fate 
the canal not uncertain. Several railroad corporations, among them 
the Baltimore Ohio, the Pennsylvania, and the Western Maryland, are 
said have these roads, understand that the Bal- 
timore Ohio already holds $252,000 the $500,000 old bonds, con- 
trolling interest. If, therefore, the canal management succeeds float- 
ing new issue of, say, $300,000, and the new bonds not fall into the 
hands the Baltimore Ohio, that road would lose the grip which 
now has. The attempt will probably made have the new repair 
bonds, issued, take precedence over the but there may 
hitch here. There will some difficulty disposing new issue 
anything the canal ultimately abandoned, will add 
one more the already considerable list water-ways whose tow-paths 
have been taken for railroad beds, and its extinction would seriously 
affect interests along its course, more especially its Georgetown 
outlet. The next session the Maryland Legislature will called upon 
take action the matter. stated that although operated 
financial loss, the indirect benefit the State warranted former subsi- 
dies; but increased aid now hardly looked for, and this seems 
have been recognized the late meeting. 


THE MEXICAN ORE QUESTION. 


interesting note the view taken England the possible re- 
versa! the former Treasury rulings the subject the free admis- 
sion silver-lead ores. the other side the water they look upon 
this reversal almost certain, and are already congratulating themselves 
the increased business England that will the result what they 
consider our suicidal policy. 

quote the following from the Mining Journal, London, rep- 
resentative paper the smelting industry England: 

The effect ruling adverse the present rendering the law will be, 
all probability, divert the Mexican ores European markets, and this 
fact that the outcome the agitation special interest the metallurgical in- 
dustry this country. the event desirable decision, will 
gain the smelting industry Europe, will serious loss the smelters 
the Scuthwestern States America, who are small measure dependent 
upon the Mexican suppiy, and upon which such smelting industry has been mainly 
built up. Whether the mining industries the States whole would largely 
benefit from curtailment supply the metal, even the extent per 
cent, which the Mexican importations represent, not all matter certainty, 
for any advance the value lead would doubtless bring about equipollence 
increased production Idaho and other States now limited productive 
power solely thelow value the metal. The conflict interests affords 
prominent example the anomalies protectionist policy, and somewhat 
amusing see how the Republican press the other side the while 
struggling avoid the acknowledgement single point derogatory their 
protectionist policy, attempt advocate the principies free trade where be- 
comes question free trade trade all. 

much regretted that the interpretation the laws should 
deemed such one-sided and imprudent party organs the New York 
Press political instead legal question. That paper advocates the 
change the ruling which would impose duty silver lead ores, not 
because proper interpretation the law, but because would in- 
sure, thinks, Montana the success the political party which the 
Press This simply disgraceful. Whatever the law 
may should enforced, and the interpretation which several suc- 
cessive official authorities have given the past incorrect, the 
intention Congress uncertain, were better that the question 
what Congress did intend referred Congress its next session, and 
the only authoritative decision thus obtained. There certainly 
such pressing need for changing the law calls for arbitrary change 
iong established rulings, especially where this change would effect 
great hardships and injury vast industries that have been built 
faith the existing official interpretation the law. 

The proposed action ultra protectionists well illustrates how 
meet,” for the course they advocate protectionist grounds 
exactly that which the enemies protection—free trade England— 
desires adopt, for would not divert the Mexican trade 
ore, and every kind merchandise which Mexico would 
take exchange for from this country England. One would think 
that the undisguised satisfaction our rivals over the prospect 
the destruction-or blighting our growing commerce with Mexico, 
would cause our ardent advocates the Chinese policy hesitate be- 
fore adopting course which seeks and infinitesimal advantage 
one department industry the expense the whole people. 
Nevertheless, should the law call for the total exclusion foreign pro- 
ducts, should obeyed, but Congress alone has power change our 
laws. 
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THE COLORADO MEETING THE AMERICAN MINING 


The first session the Colorado meeting the American Institute 
Mining Engineers was held the High School building, Denver, 
Wednesday afternoon, June 19. Quite large number the members 
had that time reached Denver, and fair representation was there- 
fore made the formal opening exercises. During the morning party 
tifty more inspected the Omaha Grant smelting works. the 
afternoon meeting Ex-Governor GRANT, Senator O.WOLCOTT and 
Mayor LONDONER welcomed the visitors Colorado hospitable specches 
covering the engineers with flattering encomiums for work done de- 
veloping the resources the State, and attributing them many im- 
provements leading the more economical mining and reduction ores. 
the course his remarks Senator WOLCOTT suggested the advisa- 
bility the mining engineers giving their attention the elucidation 
the mysteries our United States mining laws regard titles, 
which looks like awarding pretty big contract. 

President RICHARD PEARCE then opened the regular proceedings with 
address, This was followed the reading paper the Poetsch- 
Sooysmith method shaft-sinking quicksands freezing, 
which the experience the Chapin iron mine was cited. 

The second meeting was held the afternoon the 20th, 
when Mr. CHARLES Butte, Montana, paper con- 
centration, describing the immense plant work and around Butte. 
animated discussion ensued. Mr. BLow, superintendent the 
Silver Cord mine, then read paper the ore deposits Iron Hill, 
which ccmbated the theory that the Leadville ores were derived from 
the leaching out minerals originally contained the overlying 
porphyry, exhibiting maps and diagrams support the argument. 

the same day the works the Boston Colorado Smelting and 
Refining Company Argo were visited party about seventy- 
five. Denver headquarters were made the Albany hotel. 

the special train took the members Puebio, where recep- 
tion and garden party, with illumination and banquet, were tendered 
them the grounds the Colorado Smelting Company, where they 
were royally entertained Mr. and other officers the company. 
The Colorado Steel Works and the smelters about Pueblo were inspected. 

Saturday the party went Manitou, and Monday, the 24th, 
proceeded Aspen, which interesting camp wes studied detail. Sub- 
sequently most the visiting members went Leadville, returning 
Denver later the week, when the party broke up. full account 
the proceedings will given the ENGINEERING AND MINING JOURNAL 
later. 


STEAMERS FOR CARRYING ORE AND 


considerable increase the number steam vessels for carrying 
bulk cargoes, such iron ore and coal, may looked for the near 
future, particularly the lake trade, where already this season marked 
advance has been made. Several the larger mining companies would 


‘probably find their advantage build and operate their own vessels, 


the Cleveland Iron Mining Company doing, and thus make them 

selves independent outside transportation cliques, which have often 
combined force freight rates tothe pinching point toward the close 
the lake navigation season. devising the best type 
vessel adopted much thought necessary; but gen- 
eral rules safe say that, for the lakes, steamers medium speed 
are preferable schooners and barges being safer, quicker and alto- 
gether more reliable, feature great importance the capricious 
lake weather; and that while iron unquestionably farsuperior wood, 
steel will found more economical material than iron, the saving 
weight more than offsetting the apparent difference first cost. Sailing 
vessels the lakes are more less farcical. very little sailing 
indeed, and their spars and are rather incumbrances than helps 

The schooners generally travel that is, company with 
steam cargo vessels, but the steamers do-most the work. summer 
the winds are too light move vessels with any certainty, and au- 
tumn the clumsy schooners long vogue the lakes, being modeled 
for cargo carrying and not for sailing, almost inevitably ashore when 
blow comes on, unless pulled out tug steam freighter. 
They would probably better without their masts. Now, between 
barge towed and steam cargo vessel, cheaper select the 
latter. The self-moving also free danger from breaking haws- 
ers, wild steering and other chances. Towed vessels the ordinary 
type cannot compete even terms. But the ingenious device adopted 
the lakes last year, namely, suitably modeled submerged steel shells, 
taken tow, seems possible alternative solution the ore 
transportation problem. far have learned, the novel craft 
towed easily, presenting but slight resisting surface wind and head- 
sea action. may that such type will take the lead the end, but 
further experience will needed determine this. There are many 
other considerations taken into account besides the mere question 
going through the water easily. The test this season’s work ought 


settle the matter one way the other, and the result will awaited 
with interest. 

Mr. GALLAGHER, superintendent the steam colliers the 
Philadelphia Reading Railroad Company, who, from his experience 
with the boats that company, should good authority, writes 
recommending iron steel vessels about 500 tons capacity, draught 
loaded feet, with triple-expansion engines, with speed 
knots per hour when loaded. Vessels such type should economi- 
cal running and successful ships, The Reading Company began build- 
ing iron steam colliers 1869 for carrying coal Eastern ports, and 
has found them profitable. 1874 the company’s fleet consisted 
fourteen steamers, carrying from 500 1,600 tons each, since which 
year four have been lost. Upto November 30th, 1888, these steamers 
(from ten fourteen the fleet) had made 7,122 voyages and had 
carried 8,018,508 tons coal. 


AMERICAN OIVIL ENGINEERS. 


The thirty-seventh annual convention the American Society Civil 
Engineers began its sessions the Octagon House, Seabright, J., 
June 20th. The convention organized electing New 
York, chairman. Friday, THEODORE New York, read 
paper upon ‘‘American Railroad ONWARD read another 
upon Trestle for Railways.” Messrs. CHANUTE, BREIT- 
HAUPT, and WALLACE discussed the Sibley bridge. SEAMAN, 
Philadelphia, read interesting paper upon Componential Trusses for 
Traveling Cranes.” MICHAELIS, Augusta, Me., read essay 
upon lime sulphite fibre mannfacture the United States. 
KINS, Washington, C., held the attention the members the 
convention with paper upon Development the American Rail 
and Track.” 

the evening, MAx BECKER, Pittsburgh, the President theso- 
ciety, delivered the annual 

Saturday, June 22d, the papers and discussions were devoted 
water supply, dams, reservoirs, and the following papers were read: 
Fresh Water and their relation the Purity Public Water Sup- 
DESMOND FITZGERALD. 

Mr. FTELEY said that, the appointed investigate the 
South Fork dam was having extensive surveys made, the full report 
would delayed until they were complete. Much detailed information 
was given engineers who had visited were familiar with the work, 
the main facts are simply given this paper immediately 
the accident, that the dam itself, though well built for earthen dam 
this kind the first place, was badly repaired the fishing club, 
and, while strong enough resist the pressure it, its failure was due 
the partial obstruction the waste weir, and lowering the 
crest the dam, especially the middle, which reduced the effective 
depth the weir spillway. other words, had the dam been higher 
would have been more durable. 

Monday, June 24th, the business meeting was held 
after which the following papers were announced for reading and dis- 
cussion: Canals,” PEARY; ‘‘Flood the Mississippi 
River,” WILLIAM STARLING, and Improvement,” 
LANDRETH. The session continued until and among the busi- 
ness was the adoption resolution calling for the appointment three 
experts investigate the causes impurity the water supplies the 
large cities, and measures improvement. Also, aspecial 
committee was appointed revise the constitution the society. The 
-ociety elected the following nominating committee: STEVENSON TOWLE, 
New York; Major the United States Army; FREDERICK 
Baltimore; ARTHUR Macy, Colorado, and WALLACE, 
Louis. the afternoon the members inspected the system 
filtering the water-works Long Branch. the evening the an- 
nual banquet the society over three hundred covers were laid. 

Tuesday the exercises included the report the special committee 
railroad engineers appointed report upon the proper form rail- 
way car wheels and railway rails. LANDRETH, Nashville, 
Tenn., followed with paper upon the influence temperature 
settling ‘the strength cement mortars. RUSSELL TRATMAN, 
Brooklyn, read two papers, the first upon the improvement railway 
tracks and the second upon metal tracks for railways. 

Altogether, the convention was extremely interesting one. Space 
will given these pages early date for discussion several 
the more important papers. 


THE DECLINE BUSINESS MINING SHARES NEW 


The recent report the Committee Mining Securities the Con- 
solidated Exchange, New York, for the year 1888-9 shows decline 
more than per cent business over the preceding year, being 
represented against 6,984,518 shares, and the total number 
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traded scarcely reaches per cent the amount dealt the 
year 

This record strange one, when the general condition the mining 
industry the ccuntry taken into account. most certainly the 
period under review, since 1886, has shown steady and profitable de- 
velopment the mineral resources the States and Territories every 
direction. There has been, itis true, inflation speculation, new 
opening such districts Leadville, and extensive 
but the amount distributed dividends such companies are quoted 
and dealt in, has steadily and perceptibly increased, the amount dis- 
$13,061,105. This should have had tendency increase 
rather than diminish business, more especially the increase 
was owing most old dividend-paying properties 
continuing pay and augmenting their dividends, rather than new 
properties taking the place old ones that had ceased profitable. 
This fact alone should have tended increase confidence the stability 
mining investments, and therefore have multiplied transactions, 
addition which the history the returns from the various mining 
centers covering all the far more numerous private investments, has 
shown that mining was never the history this country carried 
profitably such business like manner during the past three 

One very obvious reason for the decline the characte for 
the large majority the stocks the Consolidated Exchange. 
many the enterprises represented these stocks being wild cats” 
frauds, condemned from their inception every 
any experience who read even their own documents with care, 
who took the trouble make inquiries 
The inevitable losses which came those who gambled 
these worthless chips have most unreasonably been charged min- 
ing” industry. and capitalists are warned, citing these exam- 
amples, the dangers and losses mining investnients. scarcely 
saying too much assert that the New York Consolidated Exchange 
has been positive injury the mining industry from the facilities 
which has afforded for floating and dealing worthless, not abso- 
lutely fraudulent, enterprises and the disrepute which has thus brought 
mining shares investment. 

quite natural that its course should lead diminution busi- 
ness mining shares, have again and again stated would, for 
even gamblers get tired playing with chips only, and many valuable 
stocks, based good properties and honestly managed, have not made 
application listed, preferring gain market va.ue among their 
own stockholders being such bad company, and with the probability 
suffering market price for the sins others. 

The Committee Mining Securities ignores this, the chief cause for 
the almost total lack interest mining investments the exchange, 
and endeavors find the cause the non-assessable feature the 
New York law. Since, probably, the majority the shares dealt 
the exchange are assessable this cause not sufficient account for the 
known facts. 

The non-assessubility mining stocks undoubtedly has some serious 
disadvantages, andit easy cite many good properties, which have 
failed through insufficient working capital the first place and in- 
ability raise further means for carrying the wo:k; but the 
other hand equally easy cite many abuses and swindles perpe- 
trated stockholders through the assessability their shares. 
method avoid its chief dangers, and the Consolidated 
Exchange could much good this direction, but this not the first 


This step should vigorously exclude from dealings the exchange 
all worthless and disreputable enterprises, and take effective measures 
prevent the introduction any such the future. This can done, 
but requires not only some honest purpose, which the Exchange 
possesses fair representation, but amount determination 
bone” that extremely scarce. 


invite correspondence upon matters interest the industries mining 
metallurgy. should invariably accompanied with the name and 
address the writer. only will published when requested. 

All letters snould addressed the MANAGING EDITOR. 

not hold ourselves responsible for the opinions expressed correspondents, 


Buchanan Separator. 


EDITOR ENGINEERING AND MINING JOURNAL: 

Machivery, must that his concep.ion ideas, 
illustrated your last are not creditable designer. 
The rolis are the ordinary light rolls 
use, which designed some years ago, and are not pat- 

new and improved rolls, for which patents are now being issued, 
well new rock breaker, are made only the Beckett Fouudry 


and Machine Company, who are also the only builders magnetic 


separator under special license from the owner the patents. Very 
truly yours, 


BUCHANAN, 
Engineer The Beckett Foundry 


and Machine Company. 
ARLINGTON, J., June 25th, 1889. 


The Great Eastern Mining Company 


EDITOR ENGINEERING AND MINING JOURNAL 

notice that the Great Eastern Mining Company 
limited amount stock for sale for development purposes.” wish 
say regard this that Wm. Wernse, Banker,” the same 
son who stock: and floated the great Queen Sheba fraud St. Louis 
about year ago, and which called attention the columns the 
March 3d, 1888. the Great Eastern Mining and 
Milling Company concerned, value investment, have noth- 
ing say. but investors will well investigate anything 
that this St. Louis broker banker” places the market. The 
Sheba” property never had trace mineral its ground, 
yet the stock was quoted cents per share, when finally ended 
its existence the summer 1889. failed, however, liquidate 
the debts that were contracted here during its brief life. 

Mr. Wernse, however, continued live, and immediately organized 
and floated another company St. Louis. The folks there must like 
this kind medicine. but the gentleman calculates extend his 
practice into other fields time some one called attention it, and 
with your permission take the liberty so. 

Very truly HARRINGTON BLAUVELT, 
Noon, ARIZONA, Pinal C., June 16, 1889. 


Tte Mexican Ore Importation Question. 


NEw June 22, 1889. 
EDITOR ENGINEERING AND MINING JOURNAL: 

lished JOURNAL) will kindly take the trouble re-read the 
letter which has roused his youthful impetuosity that 
has bec blinded its real purport, will perhaps discover that 
has builded man straw ostensibly for the fun knocking down 
again; or, express the idea his own language, has been taking 
ideal suppositions instead practical facts for bis 

With this explanation trust will understand that the above 
mentioned letter deals simplv with the question the correctness the 
present ruling relation the importation lead ore, and does not 
enter the broader field the politico-economical aspect the case. 

Kindly permit me, however, add few words more the discussion 
this interesting subject. Section 2502 the Revised Statutes fol- 
lows 

shall levied, collected and paid upon all articles imported 
from foreign countries and mentioned the schedules herein contained 
the duty which are the schedules respectively prescribed, 
namely Schedule E., 188—Lead ore and lead dross, one and one-half 
cents per pound.” 

From this there can but one reasonable inference deduction, 
which that Congress that duty should paid lead ore 
imporied from foreign countries; for, otherwise, :ead ore would have been 
put upon the free list. This much, least, seems incontrovertible. 

only point that now remains determined what did Con- 
gress mean the term Judging from the recent discus- 
sions this point one might almost say, the expressive language 
the late Lord one those things that fellow can 
find but Secretaries the Treasury and the Judiciary Commit- 
tee the Senate, endeavoring fathom the depths congressional 
intellects, have decided that lead ore nut lead ore when the money 
value its silver contents greater than that its lead contents, 
though other respects possesses all the requirements lead ore 
and used This sort reasoning counterpart that used 
the old saying, ‘‘a door not door when ajar,” though other 
respects has all the requirements door, for that the sil- 
ver lead ore the door ajur our protection wall 
the present ruling) that has permitted the free entry more than 28,000 
tons dutiable lead silver ore” one year alone, aver- 
age about 600 pounds lead each ton silver ore.” 
Now, Mr. Euitor, the absence specific congressional definition 
the term ore,” not sound common sense infer that the 
substance alluded what universally known and desig- 
nated lead ore” all who have dealings that commodity? 
may termed argentiferous lead ore, silver-bearing lead ore (and. 
contraction, silver-lead ore), high-grade lead ore, low-grade 
ore, whatever kind lead ore one may rightfully call but the 
fact remains that lead ore, and particularly for the purposes 
the 

has been argued somewhat ingeniously, but less ingenuously, that 
the Mexican ore only for the silver contains, and that the 
lead consequently still, even this method whipping 
the devil round the stump” does not the real facts the 

There is, however, another and more important aspect 
this matter. The strict enforcement the (not its. present inter- 
pretation) more less loss not only those who, relying 
the sincerity and good faitn the goverument the de- 
partmental decisions, have invested large amounts capital and have 
built very important industries, but also the people large, who 
have certainly profited the commercial relations with Mexico, that 


are aresult these very industries, more than they have lost, and 
doubtful they have lost all. 


Viewed this must admitted that the treasury ruling has 
been commercial success, has demonstrated 


the desired ability admitting least our raw material free, and with 
this marked example basis surely seems arzue 
lar good results will follow the free importation other raw 
materials. 
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GASTON 


This distinguished French electrician, who died recently Belleville, 
near Paris, was born Orthez, May 22, 1834. was edu- 
cated the Conservatoire des Arts Metiers, became 
sicist, whose researches light are famous. Subsequently Planté 
entered the employ Christofle chemist, and there carried his in- 
vestigations the nature electrical polarization. was through- 
out his life indefatigable experimenter, and his work was his 
study the voltameter, resulting 1859 the invention the stor- 
age cell with lead plates. experimented upon all conceivable metals 
and combinations metals used for electrodes voltameters, and 
the result his numerous tests showed that lead the best active 
material from practical point view, though the amount energy 
which found possible store per unit weight was greater the 
case some other metals. was not the desire find storage bat- 
tery that led undertake the long series investigations, for 
that time the application dynamos electric lighting was still un- 
known, but rather the desire study the effects electric discharges 
great quantity, which were not attainable with frictional machines 
and Leyden jars. 

also invented what called the machine rheostatique,” being 
essentially commutator which, being turned acrank, rapidly 
changed the grouping the secondary cells from parallel 
late years Planté devoted himself almost exclusively the reproduction 
meteorological phenomena the laboratory electrical effects, and 
succeeded thus imitating hail, 
globular lightning, and similar 
effects. 

received the diplome d’hon- 
neur the electrical exhibition held 
Paris 1881 and contributed 
some interesting apparatus and 
specimens, illustrating his latest 
work, the present exhibition. 
The Academy Sciences gave him 
the Prix Lucaze, and the Society 
for the Encouragement National 
Industries conferred him its Am- 
pére medal. was made cheval- 
ier the Legion Honor 1881, 
and subsequently advanced 
higher grade that body. The re- 
sults his investigations were com- 
municated separate papers 
the Academy Sciences, and these 
issued book form 1879 

Recherches sur and 
more recently published 
ménes Electriciques 
phere.” Concerning the former, 
Gaston Tissandier, editor 
able book, which deserves 
regarded one the greatest 
monuments ever raised the 
science electricity. also adds 
that the name Planté will 
handed down posterity with 
those Volta and Ampére 
among the immortal founders 
the new science. 

Although carried many 
original investigations, Planté never 
troubled himself secure patents, 
but freely gave the world the re- 
sults his labors. His last act was 
proof, that could necessary, 
the love bore his fellowman. 
converted into home for poor sci- 
entists and addition this pro- 
vision his will, instituted prize 3000 francs, awarded every 
other year for the discovery some new fact property electricity. 


GASTON 


AMERICAN ENGINEERS ABROAD. 


Our first day’s work and pleasure after landing was Thursday, the 6th 
inst., when had the opportunity inspecting the Liverpool docks, 
Messrs. Laird’s shipbuilding works Birkenhead, and the Mersey Tun- 
nel, and the evening were entertained hospitably the Mayor. 

Friday morning divided into two parties, and were conveyed 
special trains, one the Crewe Locomotive Works the London 
Northwestern Railway Company, and the other the Horwich Locomo- 
tive Works the Lancashire Yorkshire Railway. The works the 
latter place are new and very perfect their arrangements, while those 
Crewe are well known. 

Horwich the land enclosed for the works includes acres, and the 
covered area workshops 134 acres. The workshops comprise offices, 
general gallery), smithy, forge, steel-foundry, 
iron and chain foundries, boiler-house, brass-foundry, tin and copper 
smiths’ shops, telegraph, millwrights’, joiners’ and pattern-makers’ shops 
(with gallery), and pattern store; fitting, points and crossings, and signal 
shops spring smithy, erecting shops, engine shed, paint shop, chain test- 
ing shop, and chain smithy. The carriage materials from stores and 
work their several shops done means tramways, 18-inch gauge, 
which there are five miles, the heavy work being drawn small loco- 
motive engines specially built for the purpose. the close the 
inspection, lunch was provided the directors the Lancashire York- 
shire Railway Company. 


the evening all met Manchester, where were received 
the mayors and Salford, Oldham and Stockport, before 
dining the City Hall the Manchester Reception 


Committee the Civil Engineers. Saturday morning 


many inspected the Salford Barton portion the Manchester 
Ship Canal, and were accompanied Mr. Radford, Chairman 
and Mr. Ashbury, Secretary the Manchester Reception Committee: 
Mr. Platt, representing the directors the Ship Canal Company; 
Mr. Leader Williams, engineer; Mr. Walker, contractor; Mr. Car. 
butt, the Iron and Steel Institute; Mr. Goldthorpe, and other gentle- 
men. were first shown over the dock works, which were fully explained 
Mr. who, having spoken the natural advantages 
obtained here, expressed the opinion that the docks would the cheap- 
est ever made. Leaving Salford, were taken Pomona, where 
had opportunity seeing dock construction the earlier stages, 
From Pomona the train passed Barton. Special attention 
called long, deep cutting effeeted bya single excavator since 
Christmas. Barton interest centered mainly upon the swing aque- 
duct scheme. The company had deal with five lines railway, 
which would carried over very high level. The new railways 
would completed, tested the government authorities, and opened 
six months before they discharged the old lines. the same way the 
old aqueduct Barton would retained until the new one was ready, 

the return the Salford Docks, Dr. Emery, Brooklyn, expressed 
our wish record our thanks for our reception, and called upon Mr, 
Hunt, Pittsburg, resolution that effect. Mr. Hunt 
said knew expressed the sentiments every one the American 
engineers asserting that they had 
had and instructive 
morning. fact, from engineer- 
ing point view, had been one 
the events their lives see and 
Jearn all about the work upon the 
ship canal. Mr. Carbutt said the 
Manchester Ship Canal was the 
largest work that was going 
England the present time. Mr. 
Platt, behalf the direc- 
tors, said they knew they were going 
the right way, and the 
edge gave them great encourage 
ment their undertaking. They 
were very pleased see the Ameri- 
can engineers. 

From Saturday, June 8th, 
Wednesday, the 12th, party dis- 
persed themeelves through England, 
visiting the lakes, North Wales, 
Derbyshire, Warwickshire, what- 
ever district attracted them. 
choral service Westminster Ab- 
VII.’s chapel hear address 
from the Dean, Dr. Bradley, the 
sacred and historical associations 
the Abbey followed noon 
inspection the Houses Par- 
liament. formal reception took 

Civil Engineers, followed 3:30 

welcome the President, Sir John 


the hospitality which the visitors 
were enjoying, exceeding, did, 


anything they could have imagined. 
They who had seen much the 
new world had come over see 
what the later work the old 
world had been. 
was truly memorable, and could not fail become historical. For 
the first time they had the spectacle great body mem- 
bers all branches the profession coming across 
meet their brethren, not only Great Britain, but also the whole 
world. upon that meeting assurance that when engi- 
neers had advanced civilization little further all Christendom would 
more and bonds, and legislatures would govern 
solely accordance with the true interests the people. behalf 
the whole profession America, tendered the members the 
institute the heartiest thanks for the which they were the 
gratified and grateful recipients. The President mentioned that copies 
the address would sent each the four engineering institutes 
America, and the proceedings terminated. the evening were 
entertained the Institute Civil Engineers banquet the Guild- 
hall, which was courteously the Lord and other civic 
authorities for the occasion. 


THE PLATINUM METALS. 


Platinum, palladium, rhodium, iridium, ruthenium and osmium 
form group metals that are usually found together, and are 
naturally allied each other common properties. 

PLATINUM.—The most important member the group the -one 
from which takes its name.. whiter than iron, ex- 
ceedingly malleable and ductile, both hot and cold, and very infusible, 
melting only before the oxyhydrogen blowpipe powerful blast 
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known. Neither air, moisture, nor the ordinary acids attack platinum 
the slightest degree any hence its great value the 
construction apparatus for use chemistry. usually found 
the form small rounded and flattened grains. 
Occurrence.—Platinum alloyed with other members this group 
elements found small quantities the beach sands and gold placers 
the Pacific Coast. Italso found associated with placer gold Vir- 
ginia, Norta Carolina, Georgia, and other Southern States. California 
the principal places its occurrence are Hay Fork, branch the 
Trinity River; also the North Fork the Trinity; Butte County, 
the hydraulic mines around Cherokee and Oroville; Mendocino 
County, Valley, Novarro River; Plumas County, the 
principal forks Nelson Creek and Badger and 
the Salmon River, the bed the larger streams Sierra, 
Trinity, and Del Norte counties; the beach between lakes Blanco 
and Mendocino; the Merced and Tuolumne rivers Going farther 
north tbe amount platinum increases, and Oregon found near 
Waldo, Josephine County; near Port Orford and Eckley, Curry County; 
near Randolph, Coos County, and McKenzie’s Bridge, Lane County. 
has also been reported near Hailey, Idaho; the Agua Frio, An- 
ria, Wyoming Territory, and 1887 nugget weighing grains 
was described that was found near Plattsburg, 
The important discovery mineral containing platinum and 
arsenic was made the autumn 1888, the Vermillion mine, 
near Sudbury, Ontario, Canada. was named Sperrylite, and was 
found contain upward 7°52 per cent platinum. spec- 
ial interest the first time that the element has been found 
important constituent mineral and its finding will doubtless lead 
other similar discoveries the United States. The impure platinum sands 
the west have value cents more ounce San Fran- 
cisco whence they are shipped London. 
Foreign Sources —The greater part the platinum that finds its way 
into commerce derived from placer deposits the districts Soroblo- 
godar and the Ural Its refining largely ac- 
complished the house Johnson London, where De- 
ville’s process used, and the French corporation Paris, formerly 
known Quennessen, Brun and Desmoutis. from these two 
most the platinum imported into this country purchased. 
method mining analogous that placer 
gold, with the exception that the apparatus for saving platinum depends 
upon gravity alone, and not upon gravity and amalgamation. From 
the materiai thus accumulated platinum derived the following 
method. The crude metal acted upon far possible nitro- 
hydrochloric acid containing excess hydrochloric acid and slightly 
diluted with water, order dissolve small amount iridium 
possible. the deep yellowish-red and highly acid solution thus 
produced, ammonium potassium chloride added, which nearly 
all the platinum precipitated platino-chloride either potas- 
sium ammonium. This substance, washed with little cold water, 
dried and heated redness, reduced current hydrogen, 
leaves metallic platinum spongy state. Platinum cannot 
fused into mass ordinary furnace heat, but the same 
object accomplished welding high temperature. The spongy 
platinum made into thin uniform paste with water, introduced into 
slightly curved mould brass and subjected gradual 
pressure, which the water squeezed out, and the mass 
rendered length sufficiently sohd bear handling. then 
dried, very carefully heated whiteness, and hammered 
subjected powerful pressure, when the platinum will 
state bear forging bar. The method refining devised the 
French chemists, Debray, consists submitting the crude 
metal the action intensely high temperature lime. 
The apparatus follows The lower part the furnace consists 
piece lime hollowed out the center the depth about one-quarter 
inch; small notch filed one side this through which 
the metal introduced and poured out. cover made another piece 
lime fits the top this basin. also hollowed out toa small 
extent and conical perforation the top, into which inserted the 
nozzle oxy-hydrogen blowpipe. The whole arrangement firmly 
bound with iron wire. use the apparatus the stopcock supplying the 
hydrogen opened and the gas lighted notch the crucible. The 
oxygen then gradually supplied, and when furnace sufficiently 
hot the metal introduced small pieces through the orifice. 
and more may fused once. impurities 
the platinum are separated this way; the gold and palladium are 
volatilized, the sulphur, phosphorus, arsenic, and osmium oxidized and 
volatilized; and the iron and copper oxidized and absorbed the lime 
the crucible. The Siemens electrical furnace readily adapted 
its use. For some the firm Bishop Co., Sugartown, 
Chester County, Pa., devoted considerable attention the manufacture 
platinum vessels, but within the last few years John Entriken, Baker 
Co., Newark, J., and the Wilmington Dental Manufacturing Co., 
have introduced the manufacture platinum wire this country. 
Uses.—The principal consumption platinum has been the manu- 
facture chemical apparatus. the form various utensils, such 
evaporating dishes, retorts, funnels, spatulas, combustion 
boats, blow-pipe tips, foil and wire, platinum necessary adjunct 
the equipment every chemical laboratory, account the high tem- 
perature which melts and its property resisting acids. Large 
evaporating dishes and retorts platinum are used the manufacture 
sulphuric acid, especially such works where care taken produce 
acid which contains nitric acid. Platinum also useful making 
many instruments precision, especially standard weights and measures. 
This metal was used coinage the Russian government, but after few 
years was withdrawn. Platinum employed for pins artificial 
teeth. Vessels copper, brass, etc., may plated with platinum 
welding the platinum foil the other metals. Dishes made this way 
withstand the action acids even when the coating very thin, but 
they are apt scale when Tips lightning rods are 
frequently plated with platinum. Finely-divided platinum used 
lustre porcelain painting. Reflecting surfaces glass have been 


See this for 1887. 


made quite with thin coating platinum. 
polishing surface glass and using coating this 
tor reflection, mirrors can made 
the glass somewhat imperfect, and these are used certain physi- 
cal instruments, they have the property transmitting just enough 
light enable observations made conveniently through the 
mirror. The use incandescent electric lights and gas jets made 
luminous heated platinum spiral have created increased demand 
for the metal. has other applications connection 
with electric lighting. process for coating metals with platinum was 
introduced Paris 1878 Dodé, but the extension the appli- 
cation has been rather limited. 

Alloys platinum and iridium and platinum and silver have been 
measurements. 

1882 the quantity American platinum marketed was about 200 
Troy ounces, which continued the same figure but diminished 
150 ounces 1884. The reports 1885 show total production 250 
Troy ounces valued $187.50. Owing the difficulty obtaining crude 
platinum from the Ural mines and the advance price the refined 
metal during the summer 1887, search for the crude ore resulted the 
placing the market 448 ounces platinum that was sold New 
York, Boston, San Francisco, and elsewhere for $1838, thus showing that 
increased demand sufficiently stimulated would responded 
During 1888 Dr. Day reports that, including the platinum and iridium 
separated from gold the assay offices, and that saved placer gold 
mining, the product was about 500 ounces, valued $2,000. 

Imports and Exports. —For the year ending June 30, 1882, there 
was imported platinum, such wire rod, and sheet 


plate, tothe value $285,731, and manufactured platinum consisting 
several large stills for rectification, worth $48,452, were imported. 
These amounts have steadily increased 1888, 5,345 pounds 
unmanufactured platinum valued $565,459 were received, and $52,295 


worth manufactured platinum was entered. estimated 


40,000 ounces platinum are consumed the United 
The price the unmanufactured platinum was Troy ounce 1882, 


which increased 1883 from $6.50 $7.50, and in-1884 reached $8.50, but 


then fell back $7.50, which price remained until 1887, when 


was quoted $6.80. certain amount old platinum 


exported and France. varies quantity accord- 
ing various circumstances, and was $600 worth 1880 $7000 worth 
1885, and $19,700 worth 1887. 


PALLADIUM.—This metal, which has but few uses, greatly resembles 


platinum its properties. with platinum and separated 
from the other members the group neutralizing the acid solution 
(from which the platinum has been precipitated) with sodium carbonate 
and mixing with solution mercuric cyanide. cyanide 


separates out whitish, insoluble substance, which, being washed, 
dried, and heated redness, yields metallic palladium spongy state. 
Palladium forms alloys with various metals, such copper 
the latter which used some extent. Anamalgam palladium 
employed dentists filling teeth. There has recently been described 
suitable for the manufacture watches owing its non-magnetizable 
qualities. mixing half the palladium with the remain- 
ing metals, fusing the mixture with borax and powdered charcoal, add- 
ing the remainder the palladium, again fusing and pouring the re- 
mainder into suitable molds. Other palladium alloys were described 
containing varying proportions silver, gold, platinum and nickel, 

common with the other metals this group, found 
alloyed with platinum placer deposits. From time time has 
been reported occurs small quantity the amyg- 
daloid rocks Keweenaw Point, Lake Superior; but be- 
lieve that its presence has not been authoritatively established. 
This metal remains the solution after the platinum 
ladium have been removed, and separated the following manner: 
The solutioa mixed with hydrochloric acid and evaporated dryness, 
when the residue treated with alcohol density, which dissolves 
everything except the double chloride rhodium and sodium. This 
well washed with alcohol, dried, heated whiteness, and then boiled 
with water, means which the sodium chloride dissolved out, and 
metallic rhodium remains. isa white, coherent, spongy mass, still 
less fusible and less capable being welded than platinum. only 
impart most valuable qualities. 


importance the members this group 
iridium, which white metal, resembing polished 
brittle the cold, somewhat malleable red heat and 
specific gravity that platinum. almost infusible the 
flame the oxyhdrogen blow-pipe, but has been fused the heat 
the electric arc, and can welded white heat. 

Occurrence.—Besides being found alloyed with platinum, its principal 
source the mineral iridosmine, which this country found chiefly 
the placer washings California and Oregon, where accumulates 
with the gold account its weight and easily recovered and saved. 
The chief commercial source the mineral the placer deposits 
the Ural Mountains, Russia, but occurs also Brazil, East India, 
Borneo, Canada and Australia, and small quantities France, Ger- 
many, and Spain. 

Extraction.—When the crude platinum dissolved nitro-hydro- 
chloric acid, small quantity gray scaly metallic substance usually 
remains behind, having altogether resisted the action the acid. This 
the native alloy iridium and osmium. Its reduction has always been 
which was further increased the presence which the 
form osmic acid probably the most poisonous substance known. 
Various treatments were practice, and the subject was one that was 
receiving considerable attention the laboratories Europe, notably 
those Paris, when was found Cincinnati that, heating iridium 
any its ores crucible white heat, and then adding 
phosphorus, the latter rapidly combined with the iridium, and few 
seconds the contents the crucible were perfect state fusion, 
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capable being poured and cast into ingot. This material proved 
hard iridium, and seemed have all the properties the metal 

Uses.—Iridium prior the discovery convenient means for its 
fusion had applications save alloyed with platinum, and 
this connection the standard meter Paris wa3 made alloy 
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and Debray, igniting precipitated osmium sulphide crucible 


gas coke, the melting heat nickel, obtaining bluish black, 
divisible lumps. When heated the melting point rhodium 
becomes more compact and acquires density astill 
higher temperature, capable melting ruthenium and iridium, and 
volatilizing platinum, volatilizes but still does not melt, 


consisting parts platinum and parts iridium. Since then the most refractory all metals, osmium osmic 


been used the American Iridium Company, Cincinnati, for the so- 
called diamond points ‘upon gold pens, for the points stylographic 
pens, for the knife edges fine balances, for the tips rubber turning 
tools, for wire draw-plates electric lighting, for the electric contact 


acid, more frequently called, sometimes used microscopy, 
This its only far know, Its fumes are 
poisonous and estimated that the osmic acid produced the prep- 
aration the iridium for the standard meter was sufficient kill the 


points telegraphic apparatus, and, for any purposes where Whole population the globe. 


exceedingly hard metal required. Prof. William Dudley, now 
ing electrolytically base metals, and found that such deposit was 
exceedingly tough and susceptible high polish. The sesquioxide 
iridium has been used porcelain painting produce fine blacks and 
was estimated 1884 that the mint San 
Francisco there were annually accumulated from 150 300 ounces ir- 
dosmine. Thisas came from the mines having been thoroughly 
washed and freed from black sand was then valued from 
ounce. 


THE NEW LRESSING-WORKS THE JOSEPH LEAD BONNE 
TERRE, 


(Continued from page 569.) 
THE PARSONS FEEDER. 


simple and effective device, shown plates and V., used 
subdivide the sands slimes, elevated single pump, among num- 


Fused iridium was worth $10 ource, and ber machines, jigs table. method doing this, 
entirely imported from abroad was valued $20 ounce. 


secure and uniform distribution, without any 


the demand fcr the iridosmine was placed ounces and the concentration the sands one machine the 


was reported for 1886. The imports bave not carefully re- 


expense the others, has been for long time great desideratum 


ported, and 18:5 $5,852 worth iridium was noted having been dressing works. The ingenuity Mr. Parsons has furnished very 


TRANSVERSE, SECTION 
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TABLES 


entered, 

RUTHENIUM.—The scurce this platinum ore, chiefly that 
variety krown which consists principally osmium, 
erd obtein ruthenium, scaly osmiridium 


beated bright redness porcelain tube, through which current 
means aspirator. The ere thereby cxi- 
dized, the former being carried forward and condensed solu- 
tion hydroxide. while oxide remains behind, 
together with iridium, ard fusing this with potassium hydrox- 
ide, treating the mass with water and leaving the corked 
bottle for about two clarify, orange colored solution 
obtaired, which, when neutralized with nitric 
acid. deposits velvet-black ruthenium ard this, when washed, 
dried and ignited the metal. Ruthenium thus pre- 
pared forms very much and moderately 
pulverize. the most refractory all metals except osmium. 

The final member this group found chiefly the iridos- 
mine, and separated frcm the other elements with which asso- 
ciated its ready with nitric nitro-hydrochloric acids, 
air oxygen, and the volatility the oxide thus pro- 
duced. Metallic osmium prepared follows: When ruthenium and 
osmium are oxidized, the latter tetroxide passed the form 
vapor into potassium This solution mixed 
with excess hydrochloric acid and digested with mercury well- 
closed bottle 40° The osmium then reduced the mercury and 
amalgam formed, which, distiJled stream hydrogen 
till all the mercury and calomel are expelled, the metallic osmium 
lic which acquires the compact state 
metallic lustre and has specific gravity 10. 


satisfactory solution this ditficult problem. The feeder distributor 
casting the top the pipe from the divided 
partitions number radial boxes, which surround the delivery 
pipe and are connected therewith slots uniform size. 
increasing the number radial partitions the streams sand slime 
can subdivided any desired extent. From the bottom each 
these buxes pipe conveys the sand slime the table. 

When off the supply temporarily from one jig 
table, its box the distributor filled and the opening closed with 
piece cloth, which, for convenience bandling, fastened 
iron rod with loop-shaped handle. The distributors are made cast 
iron, and are quite durable. Those now use bave required repairs 
since the mill was built, The pipes leading from the dis- 
tributors the jigs must renewed occasionally. 


ROUGEING JIGS. 


Plate IV. shows the details the Parsons jig, used for the preliminary 
jigging. two-sieve under-piston jig, each sieve inches 
incnes (or inchesin the The piston vertical, 154 inches 
diameter, and moves horizontal cylinder, inches long 
the partition between the two jig boxes, The horizontal 
and enters through the For convenience the jigs are 
made double, four sieves two jigs, are united one machine. 
One advantage this form jig the small floor space 
occupied large number machines, the whole area the 
jig-box being available for jigging. The stroke the piston two 
and the number strokes per minute one hundred and fifty. 
The quantity required about two cubic feet 
gallons per minute. The consumption feed-water gallons 
per containing about pounds sand (dry weight’. There are 
nine jigs. for each set crushing apparatus. Each jig 
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treats, therefore, about tons per hours, less than one-third the 
capacity jig equal area according data given Rittinger, 
that the mill has ample jig capacity. 

the Lake Superior copper mills the tendency, late years, has been 
increase largely the number jigs, the attempt lessen the losses 
the tailings. The St. Joe mill has, however, larger jig capacity, 
proportion the rock crushed, than any the Lake Superior 
For the treatment 800 tons material per hours there are 252 jig- 
sieves. The best equipped mill the Lake Superior region would 
have the same basis but 224 sieves. The rough sands the 
St. Joe mill are divided between sieves, 
tons per hours each. the Lake Superior mill 
alluded there would but sieves for the same mill capacity. 
Lake Superior, however, about per cent the ore separated 
the classifiers slime, and goes directly the tables. This reduces the 
average amount sand treated each jig tons per hours. 
the other hand, the sands are very unequally divided, that some 
the jigs treat over tons per hours, and others little 
These latter jigs treat very fine stuff, and tons per hours are 
really worked their full capacity. these jigs fully 
large the coarse jigs, notwithstanding the greater fineness the 
material, and the smaller quantity included copper present. 

Experiments made the writer, about two years ago, one the 
Lake Superior mills, seemed indicate that the capacity the mill 
could increased fully per cent, and this without increasing the 
losses, simply making but two grades sand the classifiers instead 
four. The practice the St. Joe mill, when attempt made 
classify the material before jigging, and when, consequently, 
sands and slimes are treated together the 
represents further and extreme step the same direction. The 
results obtained this novel procedure are opposed our 
preconceived ideas and accepted theories the subject jigging, and 
the St. Joe practice certain have important influence modifying 
jigging methods the future. The results obtained, true, are not 
wholly satisfactory, the loss galena the very finest slimes being 
large. other respects, however, the method has many advantages, 
and the loss the fine stuff can brought within reasonable limits 
simple modifications the methods treatment, which will dis- 
cussed further on. 

During the past year the writer has had the opportunity study- 
ing very carefully the working these jigs. large number 
samples were taken, and several hundred assays made under his direc- 
tion. order determine the action the jigs the and fine 

grades sand and slime, samples the material treated, the tailings, 
and the hutchwork, were subdivided sifting, and the different 
portions assayed separately. From the results the sifting and from 
other data, was possible estimate the proportion sand and slime 
different grades passing through the jig-sieves into the hutchwork, 
and the proportion each size which passed over the sieve and into the 
tailings under different conditions. 

The following table contains typical assays the material treated, and 


Percentage Lead 


Lead Lead Lead 
sand ore. hutchwork.| raggings. tails. 

each size. Per cent. Per cent. Per cent. Per cent. 
29°6 9°10 74°0 7°97 
Below 163 12°22 6°07 
100°0 8°93 22°3 16°54 1°53 


From the assays the different portions the ore will seen that 
the stuff less than millimeter richer than the average, while the por- 
tions coarser than millimeter are poorer. This due the friability 
the galena, which crushed finer than the gangue. 

The hutchwork quite poor, containing but 22.3 per lead. 
This due the large proportion partially concentrated fine stuff, 
less than millimeter, about two-thirds which passes into the hutch- 
work. This fine stuff separated the trunking-machine and the 
pointed boxes, and concentrated the finishing-jigs and tables. 

The assays the several portions the jig-tailings show very closely 
the limits within which the jigs are doing good work. will that 
the amount lead the tailings decreases with the fineness the sands 
down millimeter. careful examination these coarser sands will 
fail show any free the !ead being present included galena. 
The finer the comminution the smaller the amount such included 
mineral, and consequently the poorer the sands. Below millimeter the 
tailings increase richness, which due the presence free 
The loss from this cause not serious, save the portion fluer than 


fine sand, also treated three-sieve jigs, and tons slimes treated 
the side-bump tables. 

The sole disadvantage lies the difficulty forcing all the very fin- 
est slimes through the jig-sieves. Under normal conditions about 
per cent. the stuff below millimeter passes off with the tailings, 
Even this very fine stuff somewhat impoverished the action the 
jigs, and that which escapes, very proportion too fine 
saved any form apparatus, that the final loss from this cause 
not serious might first appear. 

The jigs are run with and withas little feed-water and 
under water possible, order carry the larger proportion the 
fine stuff through the jig sieve. 

possible, lessening the amount feed-water and under-water, 
cause larger proportion this fine stuff pass through the jig 
sieve, but the expense forcing through, the same time, much 
coarser material, and thus sending the finishing jigs material that can 
treated successfully the roughing jigs. The following table shows 
the reducing the amount water used jigging, the per- 
centages hutchwork and tailings with the and with reduced 
quantities feed-water and under-water being placed side side for 
different sizes: 


Re- Nor- Re- Nor- Re- 
mal duced. mal duced mal mal 
100 100 100 100 100 100 100 100 


will seen that each case the maximum percentages sand 
pass through the sieve between and millimeter, and between and 
millimeter size. This agrees closely with the size called for 
theory. The theoretical successful work these jigs there- 
fore about millimeter. 

would possible classify the sands before jigging, and send 
all this fine stuff directly the tables. This would necessitate the use 
large volume water effect the classitication, and would 
involve large increase the number slime tables. 

Experiments are now being made with every prospect success, 
reduce the loss this very fine material, without sacrificing the ad- 
vantages the present method treatment. 


SPITZKASTEN, 


The hutchwork the roughing-jigs goes through series 
feet horizontal cross-section, and feet, feet feet deep. These 
boxes are built between the posts supporting the main floor the mill. 
Their position indicated Plates and II. 


TRUNKING MACHINE, 


The settling the first box goes the trunking-machine. 
This machine consits semi-cylindrical iron trough, which revolves 
conveyer. The trough divided into two sections, respectively 
feet and feet length. The screw conveyer the lower and 
longer section made fan-shaped blades cast-iron, about 
inches wide, with space about inches between them, breaking the 
the screw. The material treated flows through rubber 
hose from the settling-box into this trough, being introduced about 
midway. The revolution the shaft forces the galena toward the 
upper end. The water flows out the lower end the trough, carrying 
with all the light sand. Wash-water admitted through line 
spigots the side the trough. The upper section the trough simply 
serves convey the galena into the car. 

Mineral coarser than millimeter milllimeter very perfectly 
concentrated this machine, and delivered the caras nearly pure 
galena. Mineral finer than millimeter carried off the tails. The 
tailings from this machine are united with the product the second box 
the spitzkasten and the three-sieve finishing-jigs. 


The three-sieve Hartz jigs used finishing-jigs, well for the 
treatment the crushed raggings, are the ordinary side-piston type, 
and are not figured. They not require special description. They are 
run speed 270 strokes per minute; length. The 
jigs treating are run slower, 210 strokes, inch long, 
per minute. The jig-sieves are No. wire cloth (No. wire). 

The following table gives the results typical samples sub- 
divided 


Lead 

SIZE. sand sands tailings. 

Below 34°2 32°58 11°97 
Average, three sieves, 74°00. 5°24 


dressing. coarse grains form the interstitial channels* which this 
very fine stuff can concentrated. well known that any attempt 
treat stuff finer than millimeter itself results very imperfect 
working the jigs, the losses being large, capacity the jigs 

The great advantage this system jigging the large proportion 
sands successfully treated and finally disposed the roughing-jigs 
alone. Out 800 tons per day, only 136 tons require further treatment, 
viz., tons raggings, crushed and treated the three-sieve jigs, tons 


“Movement Solid Bodies Water,” Theory Jigging,” the writer. See 
School Mines Quarterly, 1X., Nos. and 


The material the finishing-jigs very rich, containing about 
per cent lead, and the losses are quite large. The material treated 
also very fine. over per cent being less than millimetres. The losses 
are contined the stuff below millimetres, above that limit the tail- 
ings are poor, with the exception the stuff millimetres, the 

uantity which small (about per cent the tail). will seen 
that these jigs treat successfully finer stuff than the roughing-jigs, prob- 
ably because the finer jig-cloth and smaller interstitial 


Loc. cit. 


| | 
1 | 
millimeter. 
will seen that the plan jigging sands and slimes together 
makes possible treat very much finer material with success than 
has heretofore been supposed possible. The limit for successful work 
jigs generally placed about millimeter. The successful jigging 
stuff millimeter and less, marks decided advance inthe art 
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proposed treat the tailings these jigs, or, least, the finer portions 
the tails, round side-bump tables. 


PARSONS-RITTINGER TABLES. 

The Rittinger side-bump table, modified Mr. Parsons, shown 
detail Plate The tables are built pairs, and each table made 
double usual. They are small, each half the double table being about 
feet feet. Instead being hung from rods the table supported 
four cast-iron feet which slide horizontal steel rods. 
The latter rest cast-iron bolted the heavy sill-timbers 
which run whole row tables. Light spiral steel springs 
around two these rods give motion The tables hump 
against each other, the blow being taken joist hard wood lying 
loose between them (not shown the The tables are forced 
apart, against the tension springs, spiral wedge-shaped can; 
160 bumps, inch long, are given per minute. 

The surface the covered with the black enameled duck, 
sometimes used for desks. This covering cheap and easily renewed, 
and furnishes surface well adapted for the exceedingly fine material 
treated. The tables are inclined degrees. There are pairs double 
tables the mill, tables all. these, are head tables and 
are used for treating middlings. They are not worked their full ca- 
pacity, the head tables treating but tons each, tons the 
double tables per twenty-four hours. The material treated excedingly 
fine, per cent being less than millimetre. 

The following are typical assays the stuff treated and the resulting 
tailings. The samples, before, were subdivided sifting. 


Percentage Percentage 
sand leadinstuff Percentage 


size. treated. lead tailings. 
100°0 11°75 2°45 


LOSS DRESSING. 


For the year ending May 1887, the yield the ore treated was 
5°65 per cent. The loss the tailings about 2°13 per cent, 27°4 
cent the total amount lead the ore. The losses the Lake Su- 
perior copper mills range from 28°5 per cent per cent, treating ma- 
terial much more easily saved than this galena. The losses each case 
are due included mineral the coarser sands, and finely divided 
mineral the very fine slimes. Bonne Terre unusually large part 
the mineral exists the ore exceedingly fine state division, 
shown the large percentage included mineral stuff fine 
millimetre. This necessitates very fine crushing, and con- 
sequently involves the production large amount very fine 
much which contains galena too fine saved. 


COST DRESSING. 


The cost dressing for the fiscal year ending May 1st, 1887, was 36.4 
cents per ton, divided follows: 


36.4 


This compares favorably with the very best Lake Superior practice, 
the the Atlantic mill for the last few years being per 
ton rock: 


Cents. 

The cost the Atlantic 1885) can subdivided follows: 

Cents. 
30.36 


the Atlantic mill the water supplied through launder above 
the level the mill floor and not pumped. The ore also delivered 
the millat higher level than St. Joseph, and need not elevated 
the mill. This rock has also been previously crushed jaw-crushers 
the rock house, the cost which crushing properly belongs the cost 
dressing, but not included the published Finally, the 
sands are carried off with the water the waste launders, and not 
have into cars. least cents per ton, therefore, should 
added the Atlantic mill figures making comparisons cost 
the two places. 

The amount rock treated per ton coal consumed follows 
St. Joseph mill, 1887............. 33°59 tons. 

The advantage favor the St. Joseph mills would even more 
striking allowance were made for the fuel consumed elevating 
water and ore. 

The limestone crushed St. Joseph probably not hard the 
amygdaloid rock treatea the Atlantic mill. Somewhat finer screens 
are used the Atlantic mill, but the average fineness the ore 
almost exactly the same. 


Rolls. Stamps. 

100°0 100°0 


figures indicate that cheaper crush rolls than 
steam-stamps, and that the rolls produce quite large proportion 
slimes the stamps. The cheapness the crushing and the large 
amount slime, however, are both due part the friability the 
ore, 

will difficult find two mills, either this country abroad, 
treating ore equally low cost, and the above figures furnish power- 


ful argument for the English method concentrating without size 
classification. 

The losses the treatment the very fine stuff are large both Lake 
Superior and Missouri. The remedy each case will doubtless 
found better methods crushing and extending and perfecting 
the 


THE IRON WORKERS’ WAGES 


The Pittsburg scale prices, governing wages rolling mills and nail 
factories for the year ending June 30th, 1890, was sent all 
turers the Amalgamated Association the 26th. This scale intro- 
duces but one new feature—the roll turners’ scale—and 
place are any advances asked, while number have 
been made. 

Jones Laughlin, Oliver Bros. Philips, Moorhead, McCleane 
Co., Byers Co. and Painter Sons, stated that the 
scale satisfactory, and will signed each firm individually. 
analysis the scale shows that the memorandum agreement the 
clause former scales, relative separate contracts made between 
rollers and heaters, specialty mills, has been omitted. Boiling 
fixed per ton clear iron card. new extra has been 
inserted, which fixes the price for busheling cinder bottom one- 
half the price paid for boiling. The muck and puddle mill scale un- 
changed, and the price for scrapping and busheling $2. 
There are some extras this scale, sand bottoms 
above the correct price for piles boards). 

Rolling and Heating. 

Knobbling rated $4.70 per ton for scrap and $6.11 for refined 
iron. Heating slabs and shingling put cents for shingling muck. 
The price for rolling and heating bar and nail plate mills continued 
7cents. The guide, 10-inch, hoop and cotton tie mills scales are un- 
changed. 

considerable reduction agreed upon for the plate and tank mills. 
Under the old scale the roller received cents per ton common iron 
2-cent card; the new scale will receive but cents. The 
heaters’ wages are, however, not altered. number extras 
as: Nos. and gauges, cents per ton above common prices. The 
price for rolling pipe iron sheet and jobbing mills reaffirmed, 
the sheet mill scale. the list extras under the latter, the following 
clauses have been added: 

receive one-fourth above prices, and cents per bundle 
extra, paid the company, for all iron No. and lighter, an- 
nealed open furnace; shearman, one-fifth; roller receive balance, 
and pay rougher and catcher only. 

sheets are rolled lighter than the gauge they represent the 
mean between that and the next lighter gauge taken for the rolling 

rice.” 

The sheet mill unaltered. consequence the fight 
the roughers and catchers for radical change their scale, the 
agreement has been altered read follows: 

Roughers and Catchers. 

understood that the roughers and catchers sheet and jobbing 
mills shall each paid follows, based Western Iron As- 
sociation card, with per cent additional for each advance said 
card, and per. cent decline for each deduction from said 
card, but shall not below cent card. 

large sheet and jobbing mills the wages for roughing and catch- 
ing shall $2.60 per turn each, seven heats, and when eight heats 
are made the roughers and catchers shall each paid But 
the price for roughing and catching small sheet mills shall the 
regular $2.25 each per day seven heats.” 

Other changes minor importance were made. 

The scales for tin and block plate mills, for rolling muck, bar, and 
finished iron, for sheet iron, for structural mills, continuous trains, wire 
rod mills, and for spike cutting, not the slightest deviate from the 
prices now paid. The Journeymen Roll Turners’ scale, innovation, 

Nail Cutting Changes. 

The greatest change the new scale that for nail cutting. When 
the card rate for nails $2, the price for cutting 10d has been reduced 
from cents cents, and per cent off instead per cent, 
when self-feeders are used. finishing list the reduction even 
larger, being from $4.17 $2.58}. Three extras are also 
eliminated, and every effort made assist the cut nail 
their fight against the encroachments the wire nail. 

Mr. Abbott, Carnegie, Phipps Co. the 12th inst. wrote 
the President the Workmen’s Association letter from which 
make the following extract 

The Homestead Steel Works cannot longer operated successfully 
under scale wages established apply iron products, nor under 
conditions that have radically changed, and which did not contemplate 
the use appliances and methods admitting largely-increased out- 
put without corresponding increase labor. These improved facilities 
were acquired only through the outlay large money, which 
capital must have reasonable return. 

place ourselves upon equality with our leading competitors 
average reduction wages of, approximately, per cent imper- 
ative. 

for the annual recurrence wrangles and the dissatis- 
faction inevitably following the yearly agitation the wage question, 
and the interest our men quite much ourselves, 
scale shall established. 

The scale adopted shall operative for not Jess than two and one- 
half years. 

“This action not taken antagonism organized labor, but has 
been forced upon the unreasonable and shortsighted demands that 
power which, like all power not carefully controlled, apt used 

destroy itself. recognize the right every man get for his services 
the highest market price. Whether, employers, purchase such 
service from the individual from organization which controls him 
immaterial us.” 


4 
4 
| 
1887. 1886. 
St. Joseph Mill. Atlantic Mill. 
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PREPARATION AND PROPERTIES METALLIC 
Chas. Bullock. 


The properties manganese, like those iron, appear differ 
according the method used the reduction the metal. When 
obtained from the oxide heating with carbon, most authorities agree 
the statement that the metal readily the air that can 
preserved only under oil,” sealed vessels. water 
said rapidly, with evolution hydrogen, and crumbles 
into dark gray powder.” 

Cast manganese containing eight per cent. iron said unalter- 
able the air. 

the year 1869, some manganese prepared after the process Brun- 
ner (the reduction the chloride mixed with fluorspar, means 
sodium) was found have little tendency oxidation iron. 

Repeating recently this process, pure chloride manganese was fused 
ized and mixed with equal weight powdered fluorspar. This 
mixture, divided into portions one ounce, was introduced into French 
clay crucible, previously heated redness. Eighty grains sodium, 
cut into small pieces and freed from naptha, being added each portion, 
the crucible was covered, and reaction allowed take before 
adding another charge. After six ouncesof the mixture had been added, 
the contents the crucible was covered with fused chloride.of sodium 
powder, the cover replaced and the heat carried quiet fusion. After 
the flux became entirely fluid, the heat was continued for ten minutes. 
The crucible was then removed from the fire, and after cooling the metal 
was found button the bottom. 

Three crucibles, the capacity eight fluid ounces each 
Care necessary not urge the heat too high, otherwise the crucibles 
will not resist the action the fluorspar flux. The French clay cruci- 
bles (Beaufay) were used account their greater freedom from iron 
silica; they also resist the flux better than the Hessian, black lead 
iron crucibles. 

The yield manganese under favorable circumstances, was about 
per cent the chloride used. 

Reduction was also tried using fused chloride sodium without 
fluorspar, the yield was much less and differing some its 
properties from that obtained with the use fluorspar. Manganate 
soda was formed when sodium chloride alone was used flux. 

Manganese thus obtained very brittle, with steel white fracture, 
hard file will scarcely touch it, the edges the fracture 
scratch, and almost cut, glass. 

The metal retains the brightness fractured surface after prolonged 
exposure the air, and appears not more disposed oxidation than 
iron. entirely passive magnetic attraction. 

The specific gravity the metal obtained when fluorspar was used was 
when remelted under fused sodium chloride, the sp. gr. rose 

The metal obtained without the use fluorspar was less brittle, and 
had different fracture; its sp. gr. was 

differ regarding the sp. gr. manganese, ranging from 
6°85 

examination the metal obtained, using fluorspar flux, 
showed the absence iron, and the presence calcium, demonstrating 
the reduction some the latter metal from the spar. This may 
account measure for the sp. gr. onremelting under sudium chloride, 
also the greater sp. gr. the metal when the spar was not used. 
calcium has the sp. gr. small amount alloyed with the mangan- 
ese would sensibly affect its gravity.+ 


The Nicaragua Canal Construction Company.— The annual meet- 
ing was held Denver, Col., June and the following directors were 


Sulphur from Volcano Pits.—The bark Belle 
Oregon landed Philadelphia few days ago 300 tons sulphur 
gathered from the extinct Japan. reported that the 
Japanese have recently found that the craters some the extinct 
with which their islands abound are rich sulphur. The 
has been chartered load similar cargo Hakodadi, 
Japan, for Sandy Hook, per ton. 


New York and Chicago Fire Statistics.—New York’s fire depart- 
ment cost maintain last year There were 3,217 fires and 
the losses were $5,485,922, average $1,705.29 for each fire. The 
expenses the Chicago department were $949.050, and the 
1,571 fires were $1,363,427, average but $728.72 for each fire. 
ing the immense values collected under single roofs and otherwise 
closely massed New York city, such average that Chicago 
would, under existing conditions, simply unattainable here. 


The Ordnance and Fortification Board.—This board has been con- 
sidering the various items appropriation the Fortification act, 
which becomes available July The Ordnance Bureau has sub- 
mit.ed recommendations for the expenditure the various sums therein 
provided for, and now the duty the board report their opinion 
thereon the Secretary War. board also preparing regula- 
tions for testing the 12-inch mortar, which was delivered Sandy Hook 
some time ago the South Boston Works for test, 


acontract for 100 the same character.—Army and Navy 


Safe Transportation Sulphuric Acid.—Herr Bickmann has pat- 


ented Germany process for enabling sulphuric acid for manufactur 


ing purposes safely transported. takes advantage property 


certain salts—of which alkaline sulphates are representatives—by 


which they give their water crystallization when heated, and 


1889. 


tSp. gr. gray sp. gr. white iron, 7°5; sp. gr. pure iron, 7°84. 


Industry and 


Read the meeting the Chemical Section the Franklin Institute, May 
1889. 


anhydrous condition with calculated quantity sulphuric acid. The 
whole mass becomes granular, may formed into cakes; and when 
heated the whole liquefies, and may used asif were sulphuric acid, 


for the presence bisulphate soda dees harm many utilizations 
the acid. 


Production Sulphur Italy 1888.—We are indebted Mr. 
Forester, Charge Italy, Washington, for the follow- 


ing information concerning the sulphur Italy 1888. 


was furnished this Legation the Royal Ministry Agriculture, 


Tons. Lires. 
District Bologna.......... 19,254 1,554,825 $310,965 
322,042 21,512,405 4,302,481 
35,252 1,945,784 389,156 
376,538 25,013,014 $5,002,602 


Railroad Extension Violette, representing syn- 


dicate British capitalists, has submitted his proposals the govern- 
ments Western Australia and South Australia for the construction 
railway from Roebuck Bay Angle Pole, near the Peake station. The dis- 
tance estimated 1000 miles. The line constructed feet 
three inch gauge, similar that the line between Mel- 
bourne, and completed within twelve years the signing 
the contract. Prior building permanent line the contractors will run 
light line and telegraph the whole distance. auriferous and other 
mineral land reserved the crown. Crown lessees the syn- 
dicate’s concessions would not interfered with, but the syndicate 
would become the landlord. The syndicate asks for land grant 
35,000 acres per mile, the land settled along the line, and the syn- 
dicate own and work the line. Mr. Violette, who French engi- 


neer, states that the proposals have been submitted the governments 
both colonies. 


BOOKS RECEIVED. 


sending books for notice, will publishers, for their sake and for that book 


buyers, give the retail price? These notices not supersede review another page 
the Journal.] 


Resultate der Untersuchungen der Eifel vor Kommenden Vulkanischen 


Sandes Bezug auf Verwendbarkeit zur Mértelbereitung. Dr. 


Published Berlin. 1889. Pp. 26, with two 
plates. 


Annual Statistical Report the Secretary the Members the British Iron 


Trade Association the Home and Foreign Iron and Steel Industries 


Bulletin the Agricultural Experimental Station Cornell University. VI. 


Published the University. June, 1889. 8vo., pp. 


The Minerals New South Liversidge, With map 
and Published Co., London. cloth 
320 pp. 


Resources Wyoming. 1889. the Secretary the Territory. Cheyenne 


Daily Sun print. paper, pp. 
Cercle Chromatique, treatise the complements and harmonies color. 
Charles Henry. Published Charles Verdin, Paris. 12mo, paper, 168 pp. 


Rapporteur Esthétique, treatise the study and rectification forms. 


Charles Henry. Published Charles Verdin, Paris. 12mo, paper, 2:2 pp. 


PATENTS GRANTED THE UNITED STATES 


The following list the patents relating mining, metallurgy, and 


subjects, issued the United States Patent-Office. 


PATENTS GRANTED JUNE 25TH, 


405,700. Dumping Car. Percival Everitt and William Page, New York, 
405,705. Air Brake. Frederick Holleman, Oisterwyck, Netherlands. 

405,716. Method Cleaning Metal Castings. Joseph Potts, Philadelphia, Pa. 
for Making Wire Rope. Henry Root, San Francisco, Cal. 

405,745. Pipe Coupling. Henry Ross, New York, 

for Carburetting Air Gas. Daniel Snyder and James 


Stephenson, Scio, Ohio. 
Soda. Sabatian Wolf, Stahlhammer, Upper Silesia, Germany. 


405,759. Gearing. Arza Benson, Ohio. 
405,760. Centrifugal Governor. Henry Berger, Vermillion Parish, and Eduard 


Noel, Abbeville, La. 
405,766. Apparatus for Converting Crude Metal into Malleable Iron Steel. John 
Bookwalter, Springfield, Ohio. 
405,767. Conduit for Cable Electric Railways. William Brewer, New 
Walter Thompson and George all same place. 


405,795. Gas Hydro-carbon Vapor Engine. Lewis Parker and Beaumont 


Parker, Kansas City. Mo. 

405,812. Compound Engine. George Westinghouse, Jr., and Francis Rites’ 
Pittsburgh, Pa. 

Combustion Furnaces. William White, Manchester, and 
Wallbank, Bolton-le-Moors, County Lancaster, Assignors 
James Henry Heap, Accrington, Englana. 

Process Chloridizing Gold Ores. Turner Bottome, Hoosick, Y., 
Assignor John Tibbits, same place. 

405,835. Lubricator for cylinders. James Gracey, St. Louis, Mo. 

405,837. Steam Generator. Alfred Hasbrouck, Ithaca, 

405,845. Automatic Safety Clutch. George Clair, Oswego, Y., Assignor the 
Clair Manufacturing Company, same 

405,849. Condenser for Exhaust Steam. Bentley Rinehart, Camden, 

405,858. Electro-Magnetic Motor. Nikola Tesla, New York, Y., Assignor 
Tesla Electric Company, same place. 

405,866. Flux Carrier. James Bayles, Orange, 

405,882. Chill. William Fawcett, Rochester, 

Burner. Thomas Hall, Kansas City, Mo. 

405,914. Solder Machine. Frederick Schultz, Baltimore, Md. 

405,929. Riveting Machine. Jacob Unbehend, Syracuse, Y., Assignor 
Judson Thomson Co., same place. 

405,936. Regenerative Furnace. Walter Assignor the 
International Gas and Fuel Company, same place. 

405,956. Jet Attachment for Furnaces. Michael Foster, St. Louis, Mo. 

405,965. Automatic Railroad Frog. Michael Leary, Utica, Y., Assignor one 
half James Mann, same 

405,966. Process Burning Culm Pulverized Coal. Allan Mason, Brooklyn, 
Assignor Herbert Sanderson, trustee, New York, 


405,971. Means Apparatus for the Production and Distribution Compressed 
Air. Victor Popp, Paris, France, Assignor the Popp Compressed Air 
and Electric Power Company, Limited. 

Wagon. George Worthington, Pittsfield, 

406,006. Automatic Air Brake. Renaldo Solano, Brooklyn, Y., Assignor two- 
thirds John Howard and David Morse, same place. 

Compound Locomotive Engine. Samuel Vauclain, Philadelphia, Pa. 
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Mr. John Blandy, Mining Engineer, Prescott, 
Arizona, has been appointed Territorial Geologist. 


Mr. Hennen Jennings has resigned his position 
Superintendent the Mining Company, 
Venezuela. 


The Master Car Builders’ Association the United 
States met Saratoga, Y., the 25th inst., 
about 350 strong. 


Mr. Turner, E., has been appeinted director 
the New York State Meteorological Bureau and 
Weather Station. 


Mr. Tyng has been appointed Superintendent the 
New York Honduras-Rosario Mining Company, 
Juancito, Honduras. 


Mr. John Wing, senior member the firm 
Messrs. Wing Evans, New York, sailed for Liver- 
pool Wednesday last. 


Mr. Louis Janin, Jr., late assistant superintend- 
ent the Santiago Gold Mining Company the Re- 


Mr. Platt Dickinson, well known financial and 
circles New York, engaged extensive 
land speculations near Bar Harbor, Me. 


Mr. Riotte, manager the New York Metal- 
lurgical Works, New York, has gone Montana 
business. will absent about three 
weeks. 


Mr. William Henry Woods, the President the 
Alabama Mining Company, dropped dead his office 
New York, shortly after noon the 26tb inst. 
Mr. Woods was forty-nine years old, and had for some 
been President and Manager the Alabama 

ining Land Company. 


Dr. Persifor Frazer, Philadelphia, was recently 
the City Mexico, having returned from twenty 
days’ visit the Pachuca district, where located 
adit for the drainage and working the mines 
Pachuca, Real de] Monte, Santa Rosa and others, 
connection with Mr. Murdock, the promoter the 
enterprise. 


Mr. Ballard Thurston, Trustee the Big 
Stone Gap Improvement Company Stone 
Gap, Va., bas been appointed Superintendent the 
Kentucky Union Land Compapy, and after July 
his headquarters will Louisville, Ky. Mr. Thurs- 
ton has retained his position with the Big Stone Gap 
Improvement Company. 


Chief Engineer William Hunt, the navy (re- 
tired), died Washington the 26th inst. the age 
fifty-seven. entered the navy 1853 Third 
Assistant Engineer, and was promoted through the 
various grades the Chief Engineer, which 
last received 1863. was placed 
the retired list 1871 account 


The United States Geological Survey has commenced 
active operations Idaho, making the examinations 
preliminary surveys for irrigating ditch bring 
the waters the Snake River the plain between 
the Snake and Boise rivers west the lava beds. 
greatly regret hear that the able chief the parties 
having this charge has given some occasion 
those who wish discredit the survey. 


Students from the School Mines Columbia 
College, New York, the number sixty, will again 
this year constitute summer school the shores 
Bantam Lake, Litchfield. The men will suc- 
ceeded sixty others later the season. They 
come from the advanced the Scientific De- 

artment Columbia, and Litchfield for the 

ouble purpose enjoying the salubrious air and en- 
gaging field work. Professor Monroe will have 
charge the party. The students are expected at- 
tend lecture each morning and after- 
ward the time until dinner, one, devoted 
field work, and triangulation. 


special conference delegates the Brotherhood 
Locomotive Engineers held New York 
within time. This powerful national organ- 
has been existence for twenty-six years, and 
has nearly 400 divisions, with 27,000 members. There 
for the federation this Brotherhood 
with all the other branches the railroad service, in- 
cluding the Order Conductors, the 
Association, the Brotherhood Brakemen, and the 
Brotherhood Locomotive Firemen. this scheme 
should carried out, the federation would able 
display roll nearly 100,000 members. The 
coming conference the locomotive engineers will 
secret. 


The Columbia College, New York, has have estab- 
lished new course the School Mines—that 
electrical engineering, already mentioned recent 
issue. The course will under the direction Prof. 
Francis Crocker, M., instructor electrical 
engineering. The course will include lectures, the 
study text books and practical elec- 
tricity and electrical apparatus. The course will oc- 
cupy two years. Graduates the School Mines, 
and other institutions like grade and standing, 
will admitted the course examination. 
But cases where there may any doubt the 
proficiency such graduates they may required 
pass such examinations shall prescribed the 


INDUSTRIAL NOTES. 


The Belfast Mill, Ironton, O., running with 
the heating furnaces double turn. 


The Atlanta (Ga.) Machine Works, which have been 
standing idle for several months, have started up. 
Extensive repairs have been made. 


The charcoal furnace Attalla, Ala., which was 
erected Chattanooga capital, has gone into blast. 
The furnace has capacity tons daily.. 


The American Well Works Aurora, have added 
their already large plant new brass foundry, and 
have increased the capacity their 
compound engine make has been put 
supply the power for their factory. 


The Ball Engine Company, Erie, Pa., addition 
its large trade furnishing electric light engines, 
having quite demand for engines for operating 
electric street railroads, and has furnished roads with 
engines various parts the United States, Canada, 
and Australia. 


number furnaces the Schuylkill and Lehigh 
Valleys, Pa., are about start again. The Topton 
furnace, which was blown out some time ago, with 
the prospect remaining idie indefinitely, being re- 
paired large force hands, and will put 
blast few weeks. 


Victoria Furnace, situated Rockbridge County, 
Va., will blow about July 10th. Our correspondent 
writes that Mr. Ed. Orton will chemist and 
foundryman and Mr. Magoon, superintendent. 
Both these gentlemen came from where they 
have attained for their Pencost” iron wide spread 
reputation high silicon iron. 


The Secretary War has approved the recom- 
mendation the Board and Fortifica- 
tions. that disappearing gun-carriage, built the 
plans and specifications the Pneumatic Gun-Car- 
riage and Power Company, C., 
purchased from said company for $48,000. The car- 
riage tested type for the coast defences. 


The Gallia Furnace, Ironton, O., built 1846 
Jobn Campbell and his associates, bas been out 
blast for ten years, but the company operate the ore 
mines and ship the ore Welleston. ‘They are also 
shipping charcoal Madison furnace. Our corre- 
spondent writes that tke tract land owned 
this company being gradually changed 
fa: large proportions. 


The Ellis Lessig Steel and Iron Company, Potts- 
town, Pa., have announced reduction wages 
the Ist July. the mill will re- 
duced per cent, and the nail plate mill, cooper- 
shop, machine and blacksmith shops percent. 
the puddling mill the company, where the bands 
are working under sliding scale wages governed 
the price iron, there will increase 
cents ton for puddling. 


Circulars are issued the stockholders the Thom- 
son Electric Welding Company, giving right sub- 
the stock the International Electric Weld- 
ing Company, for share. The capital the new 
company $1,500,000, par $100. Rights are stock 
date June 21st and expire June 26th. The Thom- 
son-Houston Electric Company’s officials say there 
present intention issuing another series trust 
certificates. 


The Eureka Improvement Company St. Paul, 
Minn., made assignment the inst. The 
amount involved $700,000, considerable which 
held Eastern parties. The Eureka Company was 
organized deal lands and electric motor enter- 
prises St. Paul. was made 
attachment: was brought Fowble Fitz, survey- 
ers. The crisis was expected. 


The Maxim automatic guns, invented Hiram 
Maxim, were tested the naval proving ground 
Annapolis, Md., the inst., before board 
officers. The test was preliminary later trials, 
which will necessary before the final report the 
board announced. One the guns fired 750 shots 
minute, and the other 350. guns worked 
satisfactorily. The Maxim gun used Germany, 
Russia and France, and claimed superior 
the Gatling gun rapid firing. 


The stockholders the Ashland Fire Brick Com- 
pany its last meeting elected the following officers: 
Ireland, President; Harold Means, Vice-Presi- 
dent; John Russell, Jr., Secretary and Treasurer; 
Savage, Superintendent. The sales No. brick 
from Olive Hill, Keutucky, clay have increased 
jarge extent throughout the Soutb having the ad- 
vantage cheap and low ratesover the fire-brick 
the Ohio side the River. 
The company’s property situated Boyd County, 
Kentucky. 


Messrs. Robbins Son, irom and steel bar manu- 
facturers Philadelphia, Pa., tailed the 26th inst. 
the firm are estimated $120,000, 
and the assets $70,000. The business was established 
1857 Stephen Robbins. 1874 Mr. Robbins 
proved unprofitable, and when Mr. Robbins died, 
1887, was heavily debt. The heaviest creditor 
the firm the Kensington National Bank. The 
bank obtained judgment yesterday upon which ex- 
ecution was issued. The counsel for the firm says that 
the business may continued. 


29, 1889, 


NOTES, 


Our list machinery and supplies wanted will 
found page xii. Manufacturers machinery, engi- 
neers and contractors should also consult our directory 
Open” the same page. This week 
proposals are invited for the following new contracts: 
No. 1,455, Construction Two Steel Cruisers 
Iron No. 1,458, Erecting Stand Pipe, 


Tower, etc.; No. 1,459, Building Protection 


Wall; No. 1,460, Street Lighting; No. 1,461, Electric 
Lighting. 


GENERAL MINING 


Shipments iron ore mines the districts 
mentioned below for the season and including 
June 19th, reported the Marquette Mining 
nal, were follows: 


Tons. 

1889, 1888. 

Marquette, Marquette District.... 397,291 89,161 
St. Ignace, 13,14 35,403 
Escanaba, 280,521 186,281 
Menominee District.... 482,848 243,624 

District........ 72,861 61,140 
Ashland, 380,086 161,385 
Two Harbors, Vermillion District. 211,018 52,354 


new oil company, with large capital, being 
Cincinnati, and practically consolida- 
tion the Kentucky Oil and Gas Company, Louis- 
ville, Ky., and the Southern Oil and Pipe Line Com- 
pany, Cincinnati. Both companies have been 
quietly work long time securing leases, and 
announced that they have secured leases over 
150,000 acres one tract extending through Sum- 
ner County, Allen, Barren and Warren 
Counties, Ky. pipe line convey gas into 
Bowling Green now being built. The land 
bounded two competitive water-ways rail- 
rcads, which Nashville, St. Louis, Cincinnati, 
Louisville and the Southern may 
The near the surface, and the field 500 miles 
nearer the great southern and western market than any 
other known field. The company wil! construct rail- 
roads its lands, and once arrange pipe oil 
Louisville St. Louis. 

ARIZONA. 
PIMA COUNTY. 

_The mining town Quijotoa was destroyed fire 
week. The loss said W.S. 
Lyle, President the Peer, Peerless, Crocker and 
Weldon mines, states that the fire did the least 
damage the works the mines the mill. The 
mines and their works and the Peerless mill are fully 
half mile from the locality the fire. 


Reports from local papers about the Quijotoa dis- 
trict that the mines are looking well and large 
amount ore now sight. The mill still run- 
ning, though the force has been reduced thirty men, 
and reported that the mill will shut down 
temporarily the 15th inst. There are good 
many men work the vicinity Cov- 
ered Wells, and they are all doing well. The ore 
shipped Tucson. rumored that the Loco- 
motive Mining Company will commence work the 
Locomotive and Casa Grande mines short time, 
and this will benefit the camp. Prospecting 
going all the time, though important strikes 
tave been made since the discovery the Bullion 
mine. The now idle and effort being 
made The Papagos and Mexicans are con- 
tinually working the placer the vicinity 
and bring considerable golddust, which they dispose 
the Quijotoa merchants. 

PEERLESS MINING stated 
our issue the 8th inst., the grade lowering some 
the stopes, and others that need further work get 
shape for breaking before sufficient supply 
ore can had run steadily, the mill was 
temporarily closed down the 16th 
ing will commence ore which shows strength 
the 200, 300 and 450 levels. 

PINAL COUNTY. 
[From our Special Correspondent.] 
Noon, June 

There nothing new our county present. All 
work simply development. The three outfits below 
Casca Grande, viz., the Central Silver Company, 
owning the Silver Reef properties, the Golden West, 
owning the Golden West mine (this Wernse’s com- 

and the Lela Mining Company, owning the 

Monarch,mine, first [two St. Louis, the latter, 
Kansas City, are erecting their smelters, etc. 
They will ail fizzles and will subject matter 
hereafter when the fizzle comes. 

the Reymert Mining Company’s mines only 
development work being prosecuted. The 
lack water has caused the mill temporarily close 
down. Atthe the company boring 
well from which hoped sufficient water will 
obtained run the stamps the mill. kind 
well, similar those drilled the oil fields 
where the pump placed bottom 
and the oil raised walking beam, etc., style 
pump, becoming quite popular the dry regions 
One the most the Vekal 
mine, where the water lifted feev. Tests 
made showed the well capable furnishing 50,000 
gallons daily. Its actual capacity was never de- 
termined, the amount stated was more than re- 
quired. Some eight ten have been sunk 
Arizona for cattle ranches, etc., and nearly all suc- 
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cessful. well this class with full outfit costs 
from $3,500 while the. cost raising 20,- 
000 50,000 would depend the 
cord wood the locality, one two cords day 
sufficing for above amount water. 


YAVAPAI 
St. YAvAPAI MINING CoMPANY.—The entire 


advertised for sale, was sold the 19th inst. 
Messrs. Wernse and John agents for 
Trustee Charles Taussig, Messrs. Schultz 
and Albert Arnstein, who are the trustees for the 
bondholders, for the sum This sale was 
made mere matter form and for the purpose 
perfecting the title the bondholders, who, 
said, will resume operations early next fall. 


AMADOR COUNTY. 

AMADOR GOLD dated the 
6th inst. state that, the hoisting works are nearly 
completed, some the men that job have been dis- 
charged. There are now about pay roll, and the 
force will not reduced below 60. the £5,000 
received, were paid out the lst. There are 
some bills pay yet. our issue the inst. 
referred the organization this company. 


COLORADO. 

The Colcrado Mining Stock Exchange. Denver, 
which referred our issue the 8th inst., will 
open for business about the 5th July. 

DOLORES COUNTY. 


The Adams concentrating mill Rico, now 
ning the waste rock obtained from the sulphide 
ounces silver per ton. readily concentrated into 
high-grade preduct. The Pelton wheel, placed 
position short time ago supply power for the mill, 
proving 

GARFIELD COUNTY. 

Mr. Holden reported have purchased the 
Ranch, commencing about one mile from the 
city limits Glenwood Springs. will erect large 
smelting plant tbe ground. 

LAKE COUNTY. 

LEADVILLE CONSOLIDATED MINING COMPANY.— 
Secretary Charles Cameron informs the ENGINEER- 
ING AND MINING JOURNAL the financial condition 
the company Jure Ist was follows: Cash 
hand, $3,800: debts, 

PRESIDENT QUINTETTE MINING COMPANY. The 
property company has come under tbe hammer, 
and has passed into the Mr. Amos Hen- 
derson, Leadville, for The property in- 
cluded the dressing works Tennessee Park, and the 
mines and Temple Gulch, St. 
District, and the sale was made virtue certain 
deed trust given the former owners, among 
whom were number St. Louis people, secure 
debts the company. said that the property 
will consolidated with the Reed and National 
mines, which ‘are located upon the extension the 
President vein. Commenting upon this sale the Lead- 
ville Herald-Democrat says: The President has been 
good mine, and probably now, Its failure 
has been due bad management and the burden debt 
which has accumulated therefrom. success 
the enterprise upon success dressing 
the low-grade ore which bad been opened large 
body the mine. The ore was extremely low- 
grade, but was such character that could 
easily dressed, and profitably, the operation 
mining and dressing were economically conducted. 
The mill, however, was poorly designed, and instead 
being located close the mine, where there was 
plenty water and good site, was built Tennessee 
Park, three miles away, which arrangement was not 
favorable economy.” 

SMALL CONSOLIDATED MINING 
The annual meeting the stockholders was held 
New York City Tuesday, the 24th inst. Over 200,- 
000 shares were represented. The following trustees 
were elected: Kerens, Eugene Cary, 
Cormick, Blankenhorn, Thomas Moore, Jr., 
Calvin Hood, Peter Hege- 
meeting the board tru-tees, McCormick 
was elected President; Kerens, Vice-President, 
and Cameron, Treasurer and Secretary. The 
usual reports were read. Secretary Cameron 
informs the JOURNAL that the cash balance Lead- 
ville, June was and New York, 
addition the reserve fund $55,- 
655 35, making the total cash surplus the inst., 
May, which accounts for the depletion the divi- 


dendfund. The reserve fund, course, remains in- 
tact. 


LAS ANIMAS COUNTY. 

dad with view locating there extensive lapida- 
for the cutting and polishing slabs agate and 
topaz. asks for small piece land rather 
trally located. The will manufacture fancy 
and expensive ornaments. The plant for this work 
will, while expensive, saws, for cut- 
ting and polishing the stones, will diamond 
points and the labor employed will very high 
priced, 

PITKIN COUNTY. 
[From our Special Correspondent.] 

reported that Mr. Holden has purchased 
the Rust Sampling Works Aspen. 


Mr. Franklin Ballou, Leadville, reported, 
has opened pay what.is known West 


Aspen Mountain. The ore said absolutely free 
from refractory elements, and carries Jarge percent- 
age lead. 

ASPEN REDUCTION AND REFINING COMPANY.— 
This company was recently organized St. Louis 
with capital stock 1250 shares par value 
$100 each. The stock the organization was all 


strom, St. Louis, and Lawrence and 
Colo., the promoter the company and retains 250 
sbares. The St. Louis gentlemen named above are 
all heavily interested the Granite Mountain Mining 
Company, Montana, between them 180,000 
shares. the object the new organization 
large plant capacity 100 tons daily As- 
pen for the reduction thedry ores that district 
the Russell process. committee consisting Messrs. 
Clark, McLure and Fusz have just returned from As- 
pen aud express themselves favorably the outlook 
for success the enterprise. They are now arranging 
with the railroad companies for satisfactory rates 
their materials, salt and chemicals and bullion. The 
company propose erecting the works once under 
the direction and superintendency Mr. Hart who 
has had extended experience the wet treatment 
ores. The public will interested the outcome 
the enterprise, will the largest plant yet 
erected operate the Russell process. 

MIDLAND CONSOLIDATED MINING COMPANY.— 
About two hundred tons lime rock shipped the 
smelters the State daily from the quarries this 
company Pan. 

the Silver Bell mine, has just purchased horse- 
power double engine and horse-power boiler, all 
new, put the lease. The work progressing 
rapidly. now feet deep. 

SAN JUAN COUNTY. 

King putting 50-ton concentration 
plant. The plant cost $40,000 $50,000. 

SUNNYSIDE EXTENSION.—-A mill being 
put tkis the head Mastondon Gulch, 
about miles from Silverton. Its capacity will 
are put in. The Extension isa rich 
gold mine. The mill driven electricity. 
tramway 2,500 feet length constructed. 


DAKOTA. 
LAWRENCE 

reported that large company being organ- 
ized take hold tin the southern 
hills. The preliminaries are charge Messrs. 
Rapid City. 

strike reported this mine, lying 
west.of the Homestake. Discovery occurred the open 
cut, and already twenty-foot face. The hand- 
somest specimens ever produced the belt are dis- 
played. yields, pan $30 $150 
per 

MINING CoMPANY.—This company, which 

has its headquarters Clinton and mining 
claims the Black Hills, has been 
sequence the sale part the stock owned 
the Ankeny estate. The sale was for cash and $36 000 
worth stock changed hands. The Ankeny esta 
retains large interest the new company, and the 
new stockhoiders and those who have added their 
previous investments the Buxton Compauy are 
among the most prominent business men and capital- 
ists Clinton. The reorganized board directors 
follows: Philo Hall, Horace Williams, 
Towle, Artemus Lamb, Ankeny, Ankeny 
and Welker Given. The officers elected the meet- 
ing yesterday are: President, Hall; vice-presi- 
im- 
provements contemplated the company show that 
the Terra mill will taken down and stamps added 
the Deadwood, together with new stamps, mak- 
ing the capacity the works 200 stamps, Graders 
are work, and the new mill will pushed early 
Lounsbery Co. inform that 
the bullion product for May was 

MINING COMPANY.—Messrs. Lounsbery 
Co. inform that the product for May was 

which St. Louis parties are interested, present 
making develop its property, and the 
contract bas been let sink 100-foot sbaft. The 
claim adjoins the Uncle Sam and said ex- 
tension that vein. 

YANKTON COUNTY, 

The proposition Yankton has been accepted 
Miiwaukee capitalists for the erection cement 
works, and work will commenced shortly. The 
stated, will put $100,000 plant and 
work 100 


GEORGIA. 
WHITFIELD COUNTY. 

CHATTANOOGA MINING AND MANUFACTURING 
PANY.—This company, composed Chattanooga, 
Boston and Lynn, Massachusetts, capitalists, has pur- 
chased 2,000 acres and brown hematite 
ore land Tunell Ga., and miles 
from Chattanooga, and have commenced mining the 
manganese. will build railroad the 
mines, and blast furnace for making spiegeleisen 
Chattanooga. 


IDAHO. 
LEMHI COUNTY.. 

VIOLA MINING Company, reported 
that portion the hoisting works the Viola mine 
Nicholia was recently destroyed fire, together 
with the timbering one the shafts for 200 feet 
depth. stated that this will entail loss $1,200 
$1,500, besides stopping work this portion the 
for some time. 

INDIANA. 

The attempt the State Board Charities set- 
tle the coal miners’ strike Brazil failed the 26th 
inst. The operators and miners refuse yield their 
positions. Further negotiations will continued 
committees. The semi-weekly relief fund the 26th 
inst. amounted $334, which was equally divided 
among 5,478 dependents. The fund was 100 per cent 
less than Friday last. 


MICHIGAN. 
COPPER MINES. 

stamp heads the Calumet mill are ready begin 
Five heads will constantly employed 
the Hecla mill, while any variation which may take 
place will the Calumet division, where from five 
seven heads will worked alternately with the re- 
maining four six heads. With this work cal- 
culated keep the output 2,500 2,800 tons 
per month. has been previously all 
contemplated have been postponed for 
the present. This includes the contemplated new 
wheel house and the new water-works and engine 
building for the engine which now 
the ground. The work the new coal dock, which 
was commenced this season, will completed before 
fall; addition 130 feet long being added. Mr. 
Henry Coke, new assistant superintendent, 
placed under Superintendent Coggin, 
Mr. who temporarily held tbis position, has 
been given charge the Calumet mill. 


PENINSULA other Ball 
head stamps, which located the mill, being 
overhauled, and will put commission. Two can- 
vas washers are being connected with the three Evans 
slime tables, and will used hereafter connection 
therewith. The operations opening explor- 
ing the mine are still progressing, while enough stop- 
ing being done keep the one head running. 

MONTANA. 
DEER LODGE COUNTY. 
ANACONDA COMPANY.—The present 


depth 1,000 feet, and stoping continues 


throughout the whole mine. From the Butte 
Mountain learn that the 1,000-foot level every- 
thing looks any other part, though 
take the whole ore-body not rich copper 
the upper workings, the ore carrying higher per- 
centage Thereis daily hoisted the Ana- 
conda mine between 500 and 600 cars per shift, 
averaging 1,800 pounds per car. Two pumps are 
used keeping the mine free water. One 
stationed the 400 and the large one 
the 1,000-foot level, keeping the mine entirely 
free water. The St. the east 
actual depth the mine 872 feet, and present the 
management drifting connect with the 1,000-foot 
the Anaconda. Every level this mine con- 
nected with the Anaconda with the exception the 
700 and 800-foot levels. All this mine 
are actively engaged producing its regular quantity 
ore, with the exception the 100-foot level, where 
present they are actively engaged catching 
the old cave that occurred some time ago. The aver- 
age hoi-ting the larger this mive be- 
tween 600 and 709 cars The Mountain Con- 
solidated, situated the west the Anaconda, and 
part and parcel the Chambers’ syndicate mines, 
virtually one the Anaconda’s producers. The 
present depth the shaft 550 feet and levels are 
run atevery 100 feet. The drift connect with the 
Buffalo has been completed, but raise has fin- 
ished least feet before connection can 
made. The singular fact 
the Buffalo the water the shaft has 
not decreased, though the drift question directly 
under the shaft. Between 400 and 500 cars 1,800 
pounds each are daily hoisted from the mine. The 
Green Mountain, Wake-up, Jim-Hizh, Ore-Modoc and 
Mabel, all the Chamber syndicate, are 
state idleness with but few men work- 
ing, other than those who are doing the necessary dead 
work, peuding the completion the smelter course 
construction Anaconda. 


which located close Philipsburg, 
and although its development was not commenced un- 
til last fall, already offers most favorable 
machinery for extensive development the property 
now being purchased, including air pump, hoist, 
drills, boiler, engine, The boiler has arrived and 
position. The tunnelon the Bluebird, which 
one the principal claims the group, already 
over four hundred feet. This will continued some 
2,000 feet further, and the sinking shaft several 
hundred feet will also begun once, and 
otber developments less importance 
will follow. Messrs. Tibbetts, Co. 
obtained bond from Al. Hudlemeyer and others last 
fallon these properties, which embraces the Silver 
Chest, Combination, Trade Dollar, Retta, Bluebird, 
Viola and the Sunday claims. They are located 
south the San Francisco. The vein was traced 
distance more than 5,000 feet, and the tunnel 
the Bluebird been the ledge ever since the 
work was commenced. Some ore has been taken out, 
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but has been low grade. understand that the 
work now tobe done for testing the 
property, and proves satisfactory Mr. Clark 
and his friends, which all probability 
transfer will follow. 

SILVER BOW COUNTY. 

purchased the following group mines and mining 
claims: The Grand Republic, The Mastodon, The 
Argentine, The Mogul and the Contact. The Grand 
deep. additional force men will put 
immediately. The shaft will sunk feet before 
cross-cutting the lead. Some the ore found the 
croppings very rich, consisting brittle silver, ruby 
and black sulphurets. The situated the 
head Telegraph Gulch, about four miles southwest 
from the Oro Fino District. The company has put 
the market 20,000 shares its treasury stock 
cents per share, 

some little difficulty has been experienced the burn- 
ing out one the large blast furnaces, and now the 
confined the use the two remaining. 
The Inter-Mountain says that the large one con- 
structed last year expensive the con- 
sumption much coke that work was entirely 
suspended, though with the two now use about 300 
tons per day second-class ore disposed of. new 


one-fifth interest the property was offered last win- 
ter for $200. The owners the property were then 
Col. Webb, Sam Baldwin, Dick Giblin, Kirk 
White and the Benton brothers. Early 1889 Tom 
Wright, experienced Colorado miner, took Jease 
the mine and struck rich blanket vein the car- 
bonate ore which has panned out successfully. few 
weeks age Giblin and the Benton brothers sold out 
Judge Warren and Tom Wright. Over 100 
teams are now engaged hauling the ore Cerrillos, 
twenty miles distant, and the daily ore output about 
five cars, shipments being made Socorro and Pueblo 


OHIO. 
LAWRENCE COUNTY. 

are advised our correspondent 
Crichton will use diamond drill his lands Texas 
Hollow search the Waterloo seams which 
are supposed exist there. 

Veins both hematite and bog ore, which are rich 
iron, have been found land south Lock Haven. 
Samples the ore are now being analyzed, aid the 
work opening the veins will shortly commence. 
The intention the capitalists who sent the expert 


examine the mine and ship the ore other 


points, where will used feed furnaces and roll- 
PHILADELPHIA READING RAILROAD 


matte furnace present under construction, but it} The company furnishes the following statement the 


will some time before wiil completed. 


NEVADA. 
ESMERALDA COUNTY. 


operation the railroad for May, 1889, compared 
with the same month 1888: Gross receipts, $1,617,- 


mine, near Hawthorne, has re- rent and interest), $957,752.62, increase 


cently been purchased State Senators Forbes and 
Boyle, who will erect stamp mill near the 
mine. 

GARFIELD MINING LIMITED.—The pro- 
duction May amounted $6,400; the revenue ex- 
penses $7,300; capital and development expendi- 
ture, $1,700; tons crushed, 260. Five stamps -work- 
ing days. 

MT. DIABLO MINING AND 
reported that 20-foot vein good ore bas been 
struck between the fifth and sixth levels this 
Cross-cuts are run between the fourth and fifth 
levels cut the ledge. 

EUREKA COUNTY. 

Mines, results for the 

month May: Production, 40,600 ounces; expenses, 


$15,500. 


HUMBOLDT COUNTY. 

Deeds have been recorded from McColley, 
Brenan, Philadelphia, for the Golden Era mines, 
Nos. land the Great West mines, Rebel 
Creek also the Silver Wave mill 
water right, the same district. deed from 
Brenan for the Flat Creek mine 
was also recorded. The mines have been more less 
and the ore carries considerable gold 
well silver. 


STOREY COUNTY—COMSTOCK LODE. 

the following from the Virginia City 

low stage water the Carson River during the 
ensuing four months the current year will result 
but slight curtailment the present bullion yield 
the only mines affected, and the daily ore shipments 
from the lode will not reduced more than 150 tons 
below the average shipments from these two mines 
suspended. The California mill will take 
the place the Eureka, and steam will used asa 
motive power the Brunswick when the water the 
Carson River fails. 


CONSOLIDATED CALIFORNIA VIRGINIA MINING 
the inst. $147,808.40 was 
shipped account. 


OccIDENTAL Company.—The new 20- 
stamp mill will full operation before July 15th. 


TUNNEL Theodore in- 
forms the ENGINEERING AND MINING JOURNAL that 
the receipts for the three months June 
amounted $80,938.63. The total disbursements for 
that period were $22,713.06, leaving $58,225.57 
the net profit for the first quarter the com- 
fiscal year. several San 
Francisco journals have erroneously attributed 
the ENGINEERING AND MINING JOURNAL 
official statement that the westward extension 
the Sutro tunnel will positively commenced 
August, proper for say the authority 
President Sutro that while personally 
favor such project, the company has not taken 
avy Official action the matter, and fact can not 
the process reorganization through which the 
company now passing completed. the 
autumn, however, provided that the affairs the 
are then all adjusted, and the company has 
hand cash surplus over the neces- 
sary pay the first coupon the new bonds, 
Mr.Sutro will probably endeavor obtain the con- 
sent the stockholders the further extension the 
tunnel. any event, according Mr. Sutro, will 
October least before work this nature 


commenced. 
NEW MEXICO. 
SANTA COUNTY. 

mine San Pedro has recently be- 
come large wre producer. The East Las Vegas 
Optic states that was formerly worked the Ben- 
ton brothers and others, who took out large quantities 
iron ore for fluxing purposes. The mine was not 
considered very valuable for any other purpose 


$87,193.64; profit operating, $659,940.67, de- 
crease $216,161.03; profit from December Ist 
date, $3,237,586.18, decrease $157,554.37, 
compared with the corresponding period the pre- 
vious year. 

Exports refined, crude, and naphtha from the 

following ports, from January June 22d: 


1888. 

Gals. Gals. 
58,913,511 52,817,566 
1,782,077 2,279,939 
9,301,433 10,941,966 
259,609,389 229,179,128 

TENNESSEE. 


CAMPBELL COUNTY. 

meeting the operators the Jellico coal mines 
was held Louisville, Ky., recently for the purpose 
discussing the advisability putting mining ma- 
clinery the various mines, and was decided in- 
vestigate the various mining macaines now use. and 
for that purpose take surveys the ground 
visiting the different coal tields where the machines 
are operation. Great stress was laid during the 
meeting upon the subject electricity and its appli- 
cation mining machinery, well the lighting 
mines and for other purposes connected with mining. 


UTAH. 
SUMMIT COUNTY. 

the case the Mining and Manufacturing 
Company, vs. Dickert Meyers Sulphur 
Company, motion modify and change the opinion 
the court bas been overruled the Utah Supreme 

ourt. 


VISHNUE.—This group mines has been bonded 
McCornick Co., Salt Lake, who are agents for 
syndicate mining operators France, for six 
months. Mr. Dan Fitzwater has been appointed su- 
perintendent the works the new management 
Repairing tunnels, levels, shafts, etc., already 
commenced, and soon such necessary dead work 
completed large force men will put work 
running new tunnels and new stopes. The 
lower levels, now under water, will pumped out. 


SALT LAKE COUNTY. 

organized London with capital £240,000 
shares. The acquire from the New 
Flagstaff Mining Company, Limited, and the liqui- 
dator thereof, the mines and mining property that 
company situate the Salt Lake City, and 
all the other preperty and assets the company. 
There? not less than three nor more than 
seven directors. The first are Bolton, 
Zuccani. Qualification, 200 shares. Remunera- 
tion, £100 each. 


APEX MINING COMPANY.—The company has made 
its initial shipment season last week. The 
leasers the dump will also soon shipping their 
product. 


working about sixty men and the sbipments 
class and concentrating ore are very heavy. Two six- 
inch air lines are being put and soon the two 
big pumps are started sinking the big incline 
shaft will resumed. 


MINING NEWS. 
CENTRAL AMERICA. 
HONDURAS. 

Andrews, the Supreme 
Court Chambers, New York, the 
granted motion Civil Engineer Augus- 
tin Baldwin furnish bill particulars 
suit brought him against this company, 
recover $25,000 damages for loss health, which, 


says, resulted from the was compelled 
undergo while the company’s service. says 
that San Juancito, was required 
live hole the mountain infested with vermin 
and covered only with thatched roof. was 
stricken down with the Chagres fever and was com- 
pelled give his situation. 


SOUTH AMERICA, 
REPUBLIC COLOMBIA, 

SANTIAGO GOLD MINING the death 
the late manager this company, Mr. Kline 
work has been suspended the mines. former 
the property and stockholder the present 
company, Col. Farrand, will 
the mining operations. Col. Farrand left 
New York the 20th will immediately pro- 
ceed the Santiago mine. 


Company.—At the annual 
ing this company, held the 18th inst. New 
York, Messrs. William Black, John 
Franklin Kalbfleisch, Yost and Henry 
Cummins were elected directors, and they organized 
the election Henry Cummins, President; Wm. 
Black, Vice-President; Kalbfleisch, Treasurer, 
and Alden, Secretary. The company owns the 
hydraulic gravel mine, near Honda, State 
Tolima. commenced washing February with 
small amount water, partly owing the extreme 
drouth then prevailing that country, only 
days that month and cleaned $240; and 
nine days’ run March they cleaned $390, and 
days’ washing gave $420, while days’ run 
May produced $1,080, cost less than $400 
the mine. prospect work said have demon- 
strated the richness the gravel which the com- 
from 200 adjoining mine, the Orita, 
producing, and has for time produced, 
from $6,000 $10,000 per month, while the Malpaso, 
also near by, producing from $15,000 $25,000 
per their product being proportion their 
supply water. 


DIVIDENDS. 

The following dividends have been declared: 

American Dredging Company, divi 
payable July 5th 234 Walnut street, Phila- 
delphia, Pa. 

Dunkin Mining Company, Colorado, dividend 
29, five cents per share, $10,000, payable July 
15th Farmers’ Loan and Trust Company, 
William street, New York City. 

Pula-ki Iron Company, Puluski City, Va., 
has just deciared per cent for the 
year. 

ASSESSMENTS. 


er 

| 


*Delinquent day and day sale postponed dates 
given above. 

tNotice given that assessment No. ten cents per 
share, levied April 13th, 1889, upon the capital 
the Pinal Mining was rescinded 
the directors meeting held May 1889. 


MINING STOCKS. 
New York. 
EVENING, June 28. 

During the latter part the week, to-day particu- 
larly, there has been more than the usual inquiry for 
mining shares, and number instances values 
have perceptibly stiffened. few sellers the 
most demand, however, and consequently the 
record aciual transactions has not been materially 
increased. 

The Committee Mining Securities has ordered 
that the shares the ill-famed Colc- 
rado, which notoriously belied its name investors, 
striken from the list the Exchange September 
This allows the members the usual sixty days 
within which close all outstanding contracts. 

encouraging note this first effort the Ex- 
change disown some the disreputable concerns 
that have been and still are standing disgrace 

Something like year ago the stock 
ceased represent any property whatever, the mine 
having been sold out and passed into other hands. 
The stock should never have been listed, fully 
advised the time, and keeping the exchange 
long after ceased represent anytbing, only one 
illustration the policy the Exchange whicb has 

oint out editorially another page. 
The Governing Committee the Consolidated Ex- 
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change, the recommendation the Committee 
Mining Securities have reduced the charge for listing 
stocks from $300 $50. 

San Sebastian demand, and the price has ad- 
vanced from 7@27c. The impression prevails that 
there movement under way create boom 
this stock, based, doubt, upon resumption 
work the mines the company, reported 
interview with Secretary Blauvelt, our Mining 
News columns last week. The officers the com- 
pany, however, tell that they not any way at- 
tempt influence the quotations, and that 
they are not charged with any manipulation 
the stock. 

The Arizona, shareholders will shortly 
asked attend meeting, which plan future 
operations will presented. They will probably 
asked ratify mortgage for $11,000, issued 
the trustees, Messrs. Curtis, Hardy and Wallace, who 
have bought all the outstanding claims against 
company, stated this column last week. thou- 
sand shares were sold during the week 
ing from 

Thereis still some demand for Homestake. 
ing the figures given our mining news, the bullion 
produced for May was about the same usual. Owing 
the circuitous and complicated manner which 
pany are prepared, the latest cash balance 
the company obtainable from the New York agents 
that for April three months ago. Inasmuch 
large amount Homestake stock held New 
York, certainly seems though more expeditious 
work might expected and even demanded. sales 
the stock are reported, and Caledonia shows one sale 
Iron Hill declined from 40c. The other 
Black Hill stocks were neglected. 

Kingston Pembroke shows advance from 
$1.25. 

There little doing United Copper, and the price 
centinues steady from $1.10 $1.20. 

There little nothing doing the Colorado 
stocks. were made Aspen. Cashier shows 
one transaction 4c. Lacrosse was active usual, 
selling 10c. Monitor sold 2c. and 3c. 
Plutus declined from 90c. 85c. Little Chief sold 
and 35c. Iron Silver $1.90. Colorada Cen- 
tral, which little nothing doing the present 
time, shows transactions amounting shares 
$1.85 $1.95. Catalpa advanced from 
20c. 

Seven cents still being paid for Rappahannock. 

Mutual continues remain stationary $1.45. 

Considerable attention was directed Ontario, and 
several sales were made from $34.25 $35.25. 
Horn Silver was also active, but showed downward 
tendency, the price going frem $1.10 95c. 

The copper stocks again attracted some attention 
this market. Atlantic sbows sale The 
business Calumet Hecla amounted shares; 
the price declined from $209.13 $207.50. Tama- 
rack was also lower, going from $104.13 $103.13 
Allouez ruled 

Boston Montana shows only one transaction 
$39.13. Montana was 

Mining propositions are plentiful New York now- 
Offerings extending from Alaska gold 
Nicaragua silver propeities, and including claims 
various stages development Colorado, Cali- 
fornia, Montana and New and Old Mexico, are among 
those that have been brought our attention. London 
lately evinced more decided inclination toward 
American mines, and understand that number 
properties will taken there early the autumn. 

There was considerable business Silver King, 
since the Bonanza firm has now control this 
erty, doubt efforts will made boom the stock. 
This week dealt and advanced from 72c. 
$1.05. 

For the first time several weeks sales were made 
Sutro Tunnel stock, the price which ruled 
The trust certificates were not dealt until 
to-day, when they sold 60@70c. 

the Comstock shares there nothing new re- 
Consolidated California Virginia was 
active, and advanced from $7.25 $7.75. Crown 
Point ruled $2.50. Ophir $4. Gould Curry 
from $2.15 $2.20. 

Hale Norcross declined from $3.50 25, 
Savage from $2.10, Yellow Jacket $3. 
Alta advanced from $1.30 $1.70, but later declined 
$1.25. Best Belcher went from $2.90 $3.25. 

Bullion sold 85c. Exchequer 90c. Mexican 
$3.30. Occidental declined from $1.50 $1.40. 
Potosi was firm from $1.75 $1.80. Union Con- 
sold $3.35, and Utah went from 

Consolidated shows few transactions 


Commonwealth declined from $4.45@$4.15. Belle 
Isle shows few sales North Belle 
Isle one 

there was again downward movement Ply- 
Consolidated, which declined from $9.50 $9. 

shows transacting 5@6c. 

Dullness continues the feature Bodie stocks. 
Bodie Consolidated sold from $1.30 $1.35, and 
Bulwer 35c. 

the Amadors, Astoria continued sell 20c., 
and Middle Bar 23@24c. 


Boston. June 
[From Our Special 


_There very little doing copper stocks, the atten- 
tion speculators being absorbed the various trust 
companies now tke market, which offer induce- 


Crk. 


Ore Knob 


ments for large profits losses, and for the time being 
everything else neglected. Calumet Hecla and 
Boston Montana Copper have been more less 
traded for investment purposes, the former 
being quite strong $207@$209, and the latter firm, 
with the latest sale 

Very little doing Tamarack, which is, however, 
firm, 

Butte Boston little better request, with 
sales day 400 sharesat $25. 
Franklin dull but steady Osceola sold 
small way Kearsarge $5. Allouez 
75@70c. The aggregate sales would not give cne 
broker commission for week’s work. 
hope, however, see ere longa change this respect, 
and more active market gladden the hearts the 
brokers and yield handsome profits operators. 

Silver stocks participate the general dullness. 
Dunkin sold $1.05. This company has declared its 
usuai quarterly dividend five cents per share, pay- 
able July 15th. Catalpa sold and ought 
sell 

San Francisco. June 28, 

better feeling has ruled this market, and 
there has been general stiffening values. Quota- 
tions telegraph the Consolidated Stock and Pe- 
Exchange tu-day were follows: Best 
Belcher, $2.90@$3; Bodie, $1.30@$1.35; Bulwer, 
Cons. Cal. Va., $7.80; $1.60@$1.70; 
Crown Point, $1.50; Commonwealth, $4.05; Eureka, 
$1.90; Gould Curry, Hale Nor- 
cross, $3.30; Mexican, Ophia, $4.35 
Potosi, $1.50; Savage, $1.90@$2.05; Sierra Nevada, 
$2.25; Union, $2.90@$3.30; Yellow Jacket, 

2.85. 

Baltimore, Md. 


CoMPANY. Bid. Asked. 
Cons. Coal 22 26 


Diamond Tunnel 


Prices bid and during the week ending June 27th. 


St. Louis. June 26. 
CLOSING PRICES. 


Bid. Asked. 
Black Oak, Cal 
Black Spar.. ... 
Bremen, Mex. 
Buckskin........ 
Granite Mountain, 47.00 48.25 
Neath, Colo..... 
Old Colony........ 
Pat Murphy, Colo. 3614 3714 
Phillips, Colo......... 
Queen the West, Idaho 
San Francisco, Mont................ 
1.35 1.65 
5.40 6.00 


Auction Sales Stocks. 


The following securities were sold public auction 
New York this week: 


Trust Stocks. June 28. 


The following closing quotations are reported to- 
day Hudson Co., members New York 
Stock Exchange: 


American Cotton Oil Certificates........... 
Natural Gas 110 


During the week ending June 28th the following 
sales were made the New York Stock Exchange: 


-Price~ 

Sales. 

American Cotton Oil 93,597 
National Lead Trust................ 368,807 29% 


PIPE LINE CERTIFICATES. 
[Specially for the ENGINEERING AND MINING 
OURNAL WATSON GIBSON.] 

The oil market been feverish and irregular, but 
with increased volume business and much 
greater confidence values. Monday this week 
furnished the trade with sensation, and the transac- 
tions were nearly barrels the Consolidated 
Exchange, against 27,000 there last Saturday. The 
Stock Exchange was shown farcical for 
oil. They could not keep with the procession. Oil 
was too lively for that reference its 
sales list Monday will show: 

The market’s antics were the resurrection, which 
our recent letters have said would come before long. 
The situation statistically Pennsylvania oil, 
which alone dealt the exchanges, has been 
bullish all the time, but the market has been held 
two considerations, which have often 
referred. First, the Ohio field, whose product 
selling about cents per barrel, which bears 
allege equal intrinsically the Pennsylvania prod- 
uct. Secondly, the theory that the Standard would 
hold the price down below cents untilafter July 1st 
order force the Producer’s put” the 
three and one-half million barrels, that the Producers 
also held the Standards call” for lower price. 
The story to-day was that the Standard and Produc- 
ers had settled, and that this consequently had re- 
moved the obstacle advance. 

the market bas been stagnant for months the 
public were not it, and had oil throw it. 
There was modest short interest based the 
ness and the rivalry Ohio oil, and this was ap- 


New York, the price there rose 101, six cents 
higher than here. The close was feverish and uncer- 
tain, and, the market just getting out its rut 
would not like hazard any opinion its im- 
mediate course, further than say that the small 
stock certificates will permit easily bulled, 
and per contra, the existence large and prolific 
field Lima, Ohio, which almost exclusively owned 
the Standard, might make this company’s in- 
terest break Pennsylvania oil and advance oil, 
until the two commodities could united com- 
mon level. 

new feature trading petroleum futures was 
introduced Thursday, and such business was trans- 


acted was the purely speculative fraternity. 


The bona fide hoiders the houses 
having the bulk legitimate outside orders, are op- 
posed the plan, and not see how scalpers and 


for turn are going conduct this 
market face the indisposition the larger inter- 


Purchases made to-day for July option may de- 
livered the option either the first 
day July, subsequent day till the 
thirty-first. purchaser oil this way might 
easily lose all the advantages which would come from 
any interim, the price the 
tual certificates: and such manipulation, and such 
appreciation values, certainly more likely come 
from the capital which now owns the stock oil 
above ground than from anything that few specula- 
tive traders the Exchange may able the 
shadowy and uncertain contracts for future delivery. 

NEW YORK EXCHANGE. 
Opening. Highest. Lowest. Closing. Sales. 


June 22 4 24 23,000 

8334 8934 542,000 

9134 9234 8934 590,000 


CONSOLIDATED STOCK AND PETROLEUM EXCHANGE. 


shares Cameron Iron and Coal Co........... $25 lot June 
490 shares Stout Electric and Storage Battery 
9334 895g 915g 2,465,000 
9154 9234 915g 924% 845,000 
The following closing quotations are reported to-day 
Heron Crosman, New York City: Total salos 10,089,000 
Stocks. Market 
value. price. 
100 for week ending June 22d and year from January 
19% from the mines being badly washei out there 
has been coal shipped from the Broad Top region 
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PRODUCTION ANTHRACITE for week ended 
22nd, and year from January Ist. 


1888. 

Tons 2240 Ibs. Week. Year. 
P. & Read. R.R. Co....... 141,181 2,761,699 2,501,201 
+ 175,000 3,284,296 2,612,121 
Penna. Coal 34,685 477,770 698,249 
Penna. Canal 10,000 152,862 145,780 


The above table does not include the amount coal 
consumed and sold the mines, which about six per 
cent the whole production. 

Production for corresponding period 


PRODUCTION BITUMINOUS for week ended 
June 22d, and year from January Ist: 


EASTERN AND NORTHERN SHIPMENTS. 


1888. 

Tons 2240 Week. Year. Year. 
Phila. Erie R.R.......... 1,666 36,221 28,875 
1,000 52,003 86,266 
162,370 180,494 
57,133 1,356,590 1,623,117 
7,180 395,513 385,374 
591,467 699,890 
Pocahontas Flat Top........ 35,825 711,413 678,135 
Kanawha, Va.......... 711,052 719,243 


*Week ending June 7th. 
WESTERN SHIPMENTS. 
5,340 


Westmoreland, Pa.......... 10,790 634,792 750,883 
Monongahela, Pa........... 11,916 
29,046 
215,004 
Anthracite. 


The event the week has been the advance 
prices which was ordered commence July Ist, 
and run through July and August. The new prices 
add cents grate, cents egg, cents stove 
and cents nut coal, making the new prices $3.90 
for broken, $4.15 for egg and chestnut and $4.40 for 
stove understood that early August 
further advance will named take effect Septem- 
ber advance which will put stove coal $4.65, 
add cents ton the present figures. 

the meeting the sales agents this week, 
which this advance was ordered, the greatest har- 
mony prevailed. Every one that 
should made, and was simply 
question how much. can little doubt 
that the advance, which view make 
September Ist, also take place according 
the card. Consumers will well bear 
mind, and act accordance therewith. The 
present prices are the lowest that will have for the 
balance this year, least until near the end 
the year, and there prospect also that the fre:ghts 
coal for Eastern shipment will later higher 
than they are present. 

The demand for the new prices is, course, 
merely nominal, but the June prices are now being 
quite freely, and deliveries June prices 
are actively pusbed view the approaching in- 
crease made coal delivered July. 
coal sold May for delivery through 
June and July, and this 
possible, for purchasers recognize that 
after the end July grace will given them. 
The quantity coal being mined large; 
fact, too large, for the stocks coal 
tide water are increasing rather than diminishing, 
the end May amounted nearly one 
million tons. The scarcity somewhat 
delaying deliveries; otherwise might report the 
market quite active old orders, and with fair 
demand for coal new orders. This more particular- 
the North and Northeast. The West still con- 
tinues drag, but there some talk there also 
ordering advance prices. 

Mr. John Jones, Chief Bureau Anthracite 
Coal Statisties, furnishes the following statement 
coal production for the month May, 
1889, compared with the same period year. Com- 

piled from the returns furnished the mine operators: 


amount 


May, 


May, 
1889. 1888. 


Difference. 


From Lehigh Region... Dec. 1,079 


3,016,531) 2,851,470 Inc. 


For year,|For Difference. 


1889. 1888, 


From Wyoming 6,357,812 2,184,079 


The stock coalon hand tide-water shipping 
points, May was 962,066 tons; 
April 30th, 1889, 964,628 tons; 2,562 tons, 


131,518 170,060 ports. and bituminous not coming alorg very 

6,433,257 7,316,168 Vessels continue light supply, quoting New York 


Bituminous. 


nous ccal trade. The large orders are mostly all closed, 
and the current business, while active, not exciting 
much attention. Most the mining districts have 
now sufficient supply cars, though 
still hear some complaint from Cumberland, especially 
the Pennsylvania Railroad Company’s lines. Prices 
remain steady soft coal, but they are independent 
the old pool arrangement, which good while ago 
was completely forgotten most the companies. 

Generally, the coal trade anticipate very 
lively demand and large for the 
August, September and October, with increasing 
stock coal this summer had Jast year, and will 
leave very large amount delivered the last 
half the year. 

Boston. June 27. 
[From our Special 


The anthracite market was thrown into astate 
wild excitement and irritability to-day the news 
the advance. Store coal marked cents, 
$4.40; egg, cents, $4.15; broken, cents (just 
cents, $4.15; all the foregoing being f.o.b. New 
York. These are merely nominal prices, the move- 
ment being made merely enable the jobbers and 
agents get orders the old prices. Trade will cer- 
tainly dull for some days, but the anthracite pro- 
ducers have, their past year’s success, gained such 
prestige that the effect this move will probably 
hear salesof buckwheat Pea and dust 
quoted $1.60. There still considerable coal 
come along old orders, and Ido not hear these 
orders being cancelled. 

Regarding bituminous coal, there are more orders 
than coal and more coal than vessels all the ship- 


cents, with sometimes lower rate big ves- 
sels rates range from $1.05@$1.25. 
Charter Maine ports are the lowest figure, be- 
cause the return cargo ice. Baltimore rates are 
15@$1.20, Hampton Roads, $1.05@ 
$1.10. 

The retail trade getting into summer dullness. 
Prices remain and still afford fair profit, 
the combination continues work charm. 

Receipts are still rather light, 28,370 tons 
anthracite for the week and 9,081 tons bituminous. 
Since January receipts have been 545,593 tons an- 
thracite and 428,068 tons bituminous. 

June 

The conditions the anthracite and bituminous 
coal trade are unchanged. There some talk 
wholesale rates being advanced July 
15th, not before. retail dealer assured that 
had reasons for believing that any variation 
would made the coal exchange schedule the 
and further, was satisfied that the 
present retail rates were enough. 

The Common Council made the award last Monday 
for the supply coal for the Public Schools our city 
Mr. Underhill his bid $4.48 for grate 
and egg and for stove and nut sizes per net ton 
delivered. This matter bas been the principal topic 
excited among the trade and citizens gener- 
ally for the past ten more. Mr. Hall’s 
bid cents less per was deemed irregular and was 
thrown out vote 12to9. School Commit- 
tee wrestled with the bids during the week, and counsel 
was employed Mr. Hall. Much bad feeling was mani- 
fested, but the story, told detail, would fill one 
your pages, the brief the facts 
must suffice. What effect this will have upon 
the Coal Exchange remains seen; but prophecy 
that nothing more will heard the matter from 
the fact that the great coal companies have the upper 
band determining whom supply with fuel, the 
price, terms, etc.; and some satisfactory arrangement 
will arrived settle the difficulty amicably, be- 
cause there certainly doubt thatthe retailers 
bave been greatly benefitted the workings the 
Coal Exchange despite the grumbling the con- 
sumers against what they term 
tion. 

appears that 1,800 tons coal and about 
100 150 cords wood are used every year the 
Poor Department, and the proposals bids caused 
great deal amusement, ‘‘as they indicated,” 
well-known citizen, efforts being made the 
coal-ring men get the best each other despite the 
iron-bound injunction placed aach member the 
Coal Exchange not cut prices.” 

The Niagara River Erie Railroad Company has 


been incorporated capital stock, $100,000. The route 


the road, briefly stated, isas follows: commencing 
the 12th ward the city Buffalo and terminating 
the village Tonawanda. 

The Central Dock Terminal Railroad Company 


the officers the New York Central and 
Railroad companies build from 
its coal trestles Georgia street, this city, the 
main line the New York Central, for the purpose 
facilitating the movement cars laden with coal 
from the company’s trestles tow progress con- 
struction. 

Vessel men had another decline 5c. 
freights coal Chicago and Milwaukee, and about 
the same reduction some other ports, The supply 


tonnage offered has daily exceeded the demand, and 
many boats have left light gone other places for 
cargoes. The shipment coal hence lake from 
June 20th 26th, both daysinclusive, were light, ag- 
gregating 45,730 net tons, namely, 13,610 Chi- 
eago, 11,800 Milwaukee, 1.850 Saginaw, 3,700 
Gladstone, 800 Green Bay, 2,600 Superior 
310 Algonac, 550 Port Huron, 3,300 Racine, 
120 Bay City, 250 Amherstberg, 250 Port 
Clinton, 1,010 Sheboygan, 1,780 Manitowoc, 
2,800 Ashland; total for season, 559,810 net tons, 
closing with evidences improvement demand and 
number charters. 

The rates freight were 55@50c. Chicago and 
Milwaukee; 50c. Duluth and Portage; 
Saginaw; Racine and Ludington; 55c. 
Manitowoc and Sheboygan; Marquette and Ash- 
land; 40c. Alpena; 30c. Port Huron; 25c. 
50c. Gladstone, Green Bay, Port 
Clinton, Superior and Agonac. 

Shipments coal canal third week June, 678 
net tons; receipts, 5,622 net tons, 


Pittsburg. 
our Special Correspondent.] 
Coal.—The only coal being mined present 
the Fourth pool; the other three pools are strike, 
The coal men offer for mining, the other side 
wants3 that the present situation; the price 
paid Fourth for mining cents. The June ship- 
ment the River were: For 
4,678,010 bushels; Louisville, 4,207,000. The run 
was successful one. 
The nominal rates are: 


PRICE COAL PER 100 BUSHELS 7600 LBs. 


June 27, 


Kirst pool.... Fourth pool............ $3.25 
Second pool.. Railroad coal..... 5.00@6.00 
3.90 


improvement the iron 
market has already been felt the coke region, pro- 
ducing active market which will likely followed 
increase values. the completed 13,311 
the region, 10,751 are blast; 2,660 idle 
previous week, 10,390 active; 2.917 idle. Week’s 
production, 99,677 tons. against 93,752 tons previous 
week. Shipments 5,095 cars; previous week, 5,014 
cars; increase, cars. 

Quotations follows per ton: 

Furnace coke Crushed................. $1.50 
dealers...... 1.15 Foundries.............. 1.25 

Freight rates from the ovens Pittsburg, 70c. per 
ton; Shenango Valley, $1.35; Cleveland, $2.80; 
St. Louis, $3.50; Chicago, $2.75. 


The following rates per ton for coal char- 
ters are reported: 


From New York to: Boston, $1; Bridgeport, .55; 
Boston, 1.00*; Fall River, .75; Lynn, 1.15*; New 
Bedford, .75*; New Haven, .55; New London, .60*; New- 
Norwich, .55; Norwalk, Portland, 
Point, 1.00*; Sag Harbor, .85*; Salem, Mass., 

From Philadelphia to: Bath, Me., 1.15*; Balti- 
more, .60; Boston, 1.10@1.20*; Charleston, Chelsea, 
East Cambridge, 1.15*; Fall River, George- 
town, C., .85t; Gloucester, 1.10*; Lynn, 1.15*; New 
Bedford, Newburyport, 1.15@1.20*; New York, 
.90t; Norfolk, Va., .55; Portland, 1.10*; Portsmouth, 
H., 1.15*; Providence, Richmond, Va., .60; 
Salem, 1.05; Savannah, .90; Washington, 

From Baltimore to: Bangor, 1.25; Bath, Me., 
1.25; Boston, Mass., 1.15; Bridgeport, 1.05; Charleston, 
.80; Fall River, 1.05; Galveston, New Bedford, 1.05; 
Newburyport, 1.40; New Haven, 1.05; New London, 
1.05; New 1.00; Portland, 1.15; Portsmouth, H., 
1.20@1.25; Providence, 1.05; Quincy Point, 1.15; Rich- 
mond, Va., .70; Salem, Mass., 1.15; Savannah, .90; 
1.15; Williamsburg, Y., 1.00; Wilmington, 


And discharging. Alongside. 


METAL MARKET. 


Friday Evening, June 28, 1889. 
Prices silver per ounce troy. 


Silver has been dull this week, with weaker tend- 
ency. Council bills declined per rupee Jast 
Wednesday’s allotment. Tighter money here bas 
caused lower which has also depressed price 
silver. 

Silver shipments London have been than 
usual this montb. 

United States Assay Office New York reports 
total receipts silver for the week 37,000 ounces. 


Foreign Bank Statements. 


The governors the Bank England their 
weekly meeting made change its minimum rate 
the week the bank gained £361,000 sterling bullion, 
and the proportion its reserve its liabilities was 
raised from 43°53 43°75 per cent, against ad- 
vance from 42°75 per cent the same week 
last year, when its rate discount was per cent. 
The weekly statement the Bank France shows 


gain 26,682,000 francs gold and gain 2,300, 


000 francs silver. 
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Domestic and Foreign Coin. 


The following are the latest market quotations for 
and other coin 


Asked. 


Peruvian soles and Chilian pesos....... 
Mexican 15.55 15.70 


reports agree that the deliveries 
both Lake and casting brands are very heavy. Prices 
remain unaltered since week ago. Lake being still 
quoted and casting for lots 25- 
000 pounds, about more for retail quantities 

rate, and that manufacturers all around 
are well booked with orders for considerable time 
furward. Some more Lake copper has been 
shipped Europe during the past week, part such 
exports being made the agents one the large 
banking firms Europe, known have backed the 
late syndicate considerable extent. 

furnace material offerings are light and the hold- 
ers are still very firm. 

The London Market for Chili bars and 
has erratic during the week, 
and heavy selling one firm 
prices which opened Monday 
£41 10s. £4112s. 6d. spot and £41 5s. £41 7s. 
declined Wednesday £40 £40 5s. 
£39 10s. £39 15s., months, afterwards 
recovering somewhat, however. and closing to-day 
about the same price Monday’s opening quotations. 
Mail reports from Europe continue the same hope- 
ful tone previously noticed, and quote English 
tough copper £45 10s. £46; best selected, £47 
£48; strong sheets, £53. 

expected that the total deliveries for the second 
half this month will again prove very satisfactory. 


The exports from New York the 
past week were follows. 


Havre— Copper. Lbs. 
Hamburg— Copper Matte. 

Copper Bullion Transit. 
Transit. 


Liverpool— 
Saint sacks 675,964 30,100 
Chester ... 176 bbls. 185,728 7,500 

Tin.—This market has been the subject large 
fluctuations during the week, having pretty closely 
followed the movements London, where Monday 
prices opened £88 7s. 6d. £88 6d. spot, 
and £88 12s. 6d. £88 17s. 6d. futures, declining 
that day £87 17s. 6d. £88 spot and £88 
£88 futures, and improving again Tues- 
day about 10s. and about 
more, and atterward: hardening still further and 
closing this afternoon £89 7s. 6d. £89 spot, 
and £90 £90 2s. 6d. futures. Consumers orders are 
coming very freely, and nearly all the recent rather 
heavy arrivals this country have once gone for 
ward consumers, very little indeed going into store. 

Our closing are: Spot, 20; July, 20; Au- 
gust, 20°10. 

Lead.—The firm tendency noticed has con- 
tinued and become more pronounced, and very 
metal offered, prices have further 
have been made for July and and 
4:10 asked, but these prices consumers 
are holding off somewhat, and business during the last 
few days has been rather yuieter. As, however, there 
very little lead the market, order pur- 
chases buyers bave now pay the figures just named. 


The Chicago Market.—Messrs. Everett and Post 
telegra,h day follows: For the past week this 
‘ket has been strong and very active higher 
prices. Since the opening over 1,000 tons have 
changed hands, mostly Consumers 
have looked change the Treasury 
Mexican lead ores, hence the large sales, the close, 
market less active, but firm 

The St. Louis Market.—Messrs. John Wahl Co. 
telegraph to-day follows: The market here 
tinues very strong. Since our last report prices 
further and sales have been made 8c. 
There increasing demand, sales for July 
being made Sales for the week aggregate 


continues very firm, but new business 


Antimony again very much higher 
The European producers bave now put their prices 
£64 for Hallett’s, which the parity 
here. here are now for Hallett’s, 
and for The metal very scarce 
that thought prices may yet good deal 
higher. 


MARKET REVIEW. 


York, Friday Evening, June 21. 
better feeling undeniably rules 
this market and while there have been particularly 
Jarge during the week, learn from various 
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sources sales aggregating about 5,000 tons. 
some quarters, however, there seems bea disposi- 
tion substitute sensational rumors for reports 
actual sales. For instance, the statement 
has been made that the Tennessee Coal, 
Ircn and Railroad Company through Messrs Naylor 
its New York agents, have closed contract 
for five hundred thousand tons pig-iron, 
livery during period three years, syndicate 
Pittsburg rolling-mill owners. might expected, 
however, from the strong evidences improbability 
which such rumor bears its face, Messrs. 
Naylor Co. authorize emphatically deny 
that any such contract has been entered into. 
other report, n.ore less fanciful, the effect that 
has been formed number New 
York speculators buy one hundred thousand 
tons iron and that thirty thousand tons this 
amount have already been secured. Whether not- 
these statements are intended solely for boom” 
poses, whether, the first indications 
provement, some cur iron dealers have allowed 
impossible say; but all events certain that 
the circulation such stories these. unless they are 
capable prompt verification, liable create 
trust all statements encouraging nature, and 
will boomerang” rather than boom.” 
Prices are not quotably changed. continue 
quote irons follows: No. Foundry, 
$16.50@$18.00 tidewater, depending upon brand 
and seller; No. $15 Grey Forge, $14.50 
50. Southern iron now quoted $16.50@ 
$17.50 for No. $15.50@$16.00 for No. for 
No. and $14.50 for Grey Forge. 

Wire Rods —Verv little business has been done. 
continue quote $43 ship. 

announced that the Thomas Iron Comnany will 
next week advance the price iron for July 
August delivery cents ton for Nos. 
$17 and $16 respectively. President Clarke says: 
have shipped more iron May and June than 
ever before any two months the history the 
hand now than year, July Ist will not 
havea pound. expect sell the whole product 
the furnaces this year. orders enough for 
steel rails last until next 
$28 atthe mill, firm. Atthe New Jersey Zine and 
Iron Works shipped more zinc June 
than ever before.” 

Another evidence the improvement the trade 
the sale the Cameron Coal and Company 
500 tons No. pig iron certs above the price 
quoted the Thomas Iron Company. 

Scotch Pig.—The only animation that can re- 
corded this market small lots for current needs 
consumers. this way several tons bave 
been during the week. Ruling are 
Shotts, Langloan, $21: Coltness, $21.50. 

$28 $28.50 the usual 
quotation for twenty per cent. either 
English German. these figures, business bas 
been light. Ferromanganese, per steady 
this price leading importers. 

—Sales 3,000 tons are about all 
can definitely recorded this week. All the 
mills, both East and affirm that they are sold 
well for few months come and all points 
there seems disposition adhere firmly the 
quotation $28 per ton Eastern mills. Sellers 
are very confident that long-expected turn the 
tive now well under way and that prices will regain 
their normal basis. this time last during 
intense political agitation when business 
invariably dull, rails were held $30 Eastern 
mills and $31 Pittsburg. 

Structural Tron and has been 
less activity this week than usual. Prices, however, 
are generally maintained. 

steady demand more than moderate 
volume reported. Prices for round lots remain 
given our usual list, although efforts are being made 
the flange iron greatly decreasing, steel flange 
having taken its place very much steel 
has been substituted iron the composition 
rails, For the latter asked, while the former 

free movement from store uni- 
formly reported. quote mill, common, 
and refined, dock, common held 
and refined 

Merchant Steel.—Business has been confined 
principally small during the week. Bessemer 
spring and machinery offered crucible 
spring quoted and crucible machinery 
5e. 

Scrap wrought scrap quoted 
$20, and cast scrap $14 according quality. 

Old Rails can $22 tees and $23 
for doubles. Holders are obtain $23 
for tees. 

Old Car held $18. Several buvers 
been the market but can learn actual 
transactions. 

Wrought Tubes are good demand. noted 
week the discount boiler tubes has been reduced 
per cent. 

Reduced Rates Tron Shipments.—Under 
date Chicago, June dispatch trom Cleveland, O., 
says: iron from Cleveland the East were 
reduced again proportion the cut from 
Youngstown and the Mahoning Valley. The rate 


pig-iron New York goes down from $2.80 


for car lots. manufactured iron the reduction 
from ceuts cents car lots, and from 
cents less than car lots. 


appeal was re- 
cently made the treasury department from the de- 
cision the Collectors Customs Chicago assess- 
ing duty the rate cent per 
pound certain imported ferro-silicon. The appell- 
ants claim that the article not the pig-iron com- 
merce, but metal composed iron and silicon, 
and used melt with pig-iron, 
and therefore entitled entry the rate 
per cent valorem under the provision for metal un- 

wrought, uot especially provided for. 

appraiser reports that the article ordinary 
pig iron, containing about per cent silicon, and 
used mixing with low pig-iron in- 
crease the percentage silicon, thereby strengthening 
the product, and that its value isabout one third more 
than the ordinary pig-iron. 

The department has decided that the fact that the 
larger proportion silicon than 
ordinary pig-iron does not remove from the cate- 
gory and has affirmed the decision the 
collector. That officer has been informed that the 

distinction between ferro-silicon and chrome pig-iron 
lies the fact that chrome pig-iron made froma 
combination iron and chromic ores, while 
icon made from ore, which, however, con- 
tains both iron and silica. 

Cleveland. June 26. 
Our Special Correspondent.] 

There been increased activity the ore market 
during the past week. Probably 75,000 100,000 
tons were contracted for. one company alone re- 
porting sales 25,000 tons. The officers tWo fur- 
the Tonawanda Iron and Steel Com- 
pany, Tonawanda, and the Obio [ron Company, 
Zanesville, most the week town laying 
their ore supplies for the season. There are stil! 
otber furnaces who have bought sparingly, and 
mu-t come into the market before long. Lake freights 
are easier but with change rates, from 
land and Two Harbors, $1.25; from $1.10; 
from Escanaba. 90c., all Lake Erie ports. 

SPECULAR AND ORES. 


Above prices are delivered docks Lake 
ports. 
Louisville. June 
[Special Report Messrs. HALL BROTHERS 
Several inquiries were made and sales for 
round quantities during the past thougb buying 
has not been general. One sale 2,000 tons mill 
iron was mide price equal $13.50 cash 
figures, while some Northern ones are offering 
still lower figures. One the situation looks 
but next day’s canvass would sales 
lower than ever, may that, with 
the exception few round orders, the 
mains practically the same. 
which are per cash cars will 
fouud our weekly register prices. 


Philadelphia. June 28. 
[From our Special 

Eastern Pennsylvania pig-iron makers are 
capture much business possible present 
strong quotations. They prefer doing this holding 
back for the pnrpose securing uncertain advance 
August. There great deal talk about 
advance cents cents and such advances are 
being paid good many, but most them are 
small buyers. large amount business still being 
done low rates, although the fact not 
brokers makers. They are giving out that 
prices are fifty cents for and that this 
will maintained not only first-class irons 
but ordinary and inferior brands. Trade 
were careful inquiry shows that there 
are buyers the market, much more iron 
ing and great many inquiries. The consumption 
iron will steadily advance during the months July 
and August least. Rumors are rife to-day cer- 
tain concessions being privately made large buyers 
the other hand there are rumors that 
will likely made choice and special brands 
not known, and the tact dug 
out, that any large sales have been made the 
rumored advance. the whole thing 
that both mill and foundry are still under good deal 
would wise let this month glide without booking 
their orders not. Iron reports from all other centers 
are read and criticised closely. Our eastern consum 
ers are not quite satisfied that the strong upward 
tendency will likely endure They argue that the 
the inroads Southern will guard 
them airst any great advance. While this true 
there are enough the market this week buying iron 
maintain the upward tendercy. Within the past 
two three daysa great deal first-class foundry 
forge iron appeared for delivery, but 
the bulk for delivery during the summer months. 
Mill owners been booking good deal 
business, and figures which enabled them 
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Sons was announced two days ago, total liabilities, 
$115,000. The company built blast furnace some 
years ago which was paying concern. Some 
few bloomeries have put prices up, but question 
whether they are getting the advance. good many 
old contracts are out for month two run, 
that the advance will not benefit the trade 
further advance has taken place muck bars, 
and there are two three makers now asking 
$29. Mills are rapidly filling up. Several 
large contracts have just been placed for skelp 
iron, and some makers pipe have contracted for 
Jarge lots Southern pipe iron. How much not 
known. Some Western bar iron has been arriving 
Eastern markets, contributing still farther the un- 
settled condition the market. None but the smaller 
buyers are paying the advance asked. Yesterday and 
to-day good many large buyers placed contracts 
mills are filling up. 
are anxious secure good deal 
cents being maintained small lots. The country 
nail trade quite heavy. Large lots are being 
shipped into middle Penusylvania. The wrought-iron 
pipe makers are picking good deal business 
Discounts are well maintained pipes and tubes. 
full sammer’s sight. The makers 
light sheets and galvanized report very active de- 
mand during the past three four days. There 
scarcity trouble about obtaining business card 
rates. Parties who have large lots place find im- 
possible find the desired concessions, and are there- 
fore breaking their orders into small ones. The ex- 
cellent condition reported continuing 
the plate iron mills. Quoted rates are now selling 
rates all small lots. To-day hear several 
contracts which will probably the market 
are finding easy matter place orders 
for within sixty days. Manufactured iron 
makers are anticipating slight advance. The 
most active inquiry present for bridge plate. 
Some Western bridge builders are likely bein the 
market soon for some exceptionally large lots. 
intimated that ship building requirements this fall 
will unusually heavy. Steel rails are stronger than 
they have been for some months, and are now quoted 
$28, but brokers who have attempted within the 
past few days place orders for 
claim that they can than that figure. 
Makers are endeavoring maintain $28 
The demand for old rails 
has fallen, and there are very 
ries present, although there would 


selling good many rails buyers’ terms. Southern 
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roads who have been solicited take their old iron 
rails not care todo they believe 
that year year the price will improve. 
scarcity scrap local markets. liberal supply 
promised during July. are scouring the 
country for stocky, and expect able meet all re- 
quirements quoted rates. the smaller shops and 
factories throughout the State labor well employed, 
and the indications are that the fall months will 
busy ones. 
Pittsburg. June 27. 
[From our Special Correspondent. 

The raw iron market presents indications. 
The gradual and regular improvement have noted 
the past two weeks continu while there has been 
boom.” There has been larger number 
buyers, who many cases have paid the advance 
demanded. The movement towards higher prices 
continues. course, buyers they 
can resist the advance without meeting 
with much success. Many them are anxious lay 
good supply previoys prices. the the other 
hand, sellers are showing good share liberality 
advance most descriptions iron. The Thomas 
Iron Company have advanced pig iron cents 
per ton, into effect once. Their price 
before the advance was fully per ton above 
Pittsburg prices. Forge irons seems the most 
fancied present. furnace man reported sale 
1,000 tons gray forge $14 cash, declining offer 
for 2,000 tons additional the same figure, prefer- 
ring wait and take the chances the market. 
know offer $13.60 valley furnace for 
2,000 tons grey forge, the owner refusing accept less 
than $13.75. Freight Pittsourg, 
making the cost delivered here $14.40. Less than three 
weeks ago the same metal was offered $13.25. These 


are simply tacts, and show distinctly the situation 


the market. regard the Amalgamated scale noth- 


Muck Bar. 


1,500 Tons Neutral, 26.70 
1,200 Tons Neutral, delivered 28.50 
1,000 Tons Neutral, July, Phila. district...... 28.85 
Steel Slabs and Billets. 
1,500 Tons Billets and Slabs. 28.00 cash. 
500 Tons Billets and 28.25 
500 Tons Billets and Slabs...... 28.00 cash. 
Bloom Ends. 
500 Tons Bloom Ends, 18.00 
Ferro-Manganese. 
Skelp Iron 
500 Tons Wide Grooved, per 500 1.67% mo. 
500 Tons Wide Grooved, per 500 
500 Tons Narrow Grooved, per 500 1.65 4mo. 
500 Tons Sheared, per 500 4mo. 
Old Iron Rails. 
22.25 cash. 


CHEMICALS AND MINERALS. 


New York, Friday Evening, June 

Heavy Chemicals.—The demand for chemicals 
this class still very light, and, with the exception 
little business small lots for immediate con- 
sumption, there hasbeen little activity during 
the week. Prices are not notably changed, although, 
noted week, importers are endeavoring 
advance. 

Supplies the spot most quarters are light. 
Foreign advices are little firmer tone. Makers 
the other side are not pressing the market severely, 
but whether not, the actual condition the Liver- 
pool market any better than before yet im- 
possible determine. 

Caustic soda held all the higher tests, 
per cent large quantities. For 
per cent the nominal quotations are 

Bleaching powder has heen weak price, with 


scarcely any demand. quote more less nomi- 


ing has yet been done. The that manufacturers nally, Jobbing lots are held 1°75c. 


signed was purely imagination. There are two 
opinions current—both different. The scale may 
altered and signed, and there may bea strike. 

Coke and Coal Smelted Lake Ore. 


1000 Tons Gray Forge, 14.15 cash. 
1000 Tons Gray Forge, 14.15 cash. 
13.90 cash. 


The importers who, the beginning the year, con- 
tracted ahead for bleach” are now unenviable 
frame mind. understand that out-of-town 
house, having offices this city, has recently resold 
several lots bleaching powder Liverpool before 
loss, but thought that they would have lost more 
had they imported and endeavored find buyer 
for this market. 

The following from English contemporary will 
interest those engaged the production sale 
bleaching powder Mr. Lever, Altrinc- 


Coke, Native Ore. ham, has succeeded producing direct from natural 

Toms No. 15.00 cash. finest and most delicate fabrics. This discovery 
100 Tons No. 15.00 cash, likely have the effect revolutionizing the manu- 


AND EXPORTS METALS NEW YORK JUNE JUNE 22, 1889, AND FROM JANUARY 


Muller, Schall 917 Godwin Son,A.G....... 390 500 23,926 Sheldon 203 Am. Patterson.. 11,250 
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Muriatic, 20°, 100 
Nitric, 100 
Nitric, 42°, 100 


Oxalic, 100 


THE RARER METALS. tool St. John, com. and 


Special grades............ 
$4.00 Glens Falls, com. and bbl 


Sulphate Alumina, rbium—(Metallic), per ...140. Boiler Tubes—Per cent disc....... 60% Birmingham, Ala. 
Southern, ton........ Cold Short Prices bid and asked during week end- 
Precip., Eng. Wks, Copper— (other brands)..... 18.00 Pittsburg, Pa. 
Liverpool, ton, casks..... 15s. Casting Brands, Pittsburg Bridgewater GasCo *50.00 *48.00 


Gray Forge No. 


Nat.GasCo.of W.Va 7000 67.09 €7.00 


Ground, New York. 11.00 New York Prices. sections... ........ 27.50@21. Callao Bis, Venz....... 4s. 3s. 
lodide. Cable to-day the Metal Exchange Spiegeleisen. ........ Empire, £3-16 £1-16 
Muriate, 100 Scotch Warrants.......... 43s. 8d. Flagstaff, Utah......... 3d. 9d. 
unit, 10d. Foreign, nominally. 20.50@ 21.00 Beams and Channels..... New California, Colo... 3d. 8s. 9d. 
Kotten Stone—Powdered, ib. Spiegeleisen— Steel Rails. New Emma, S., Utah... 
Soda Ash—Carb. Heavy sections, mill.. 28.00 Fronts, nominal, 1000. Sierra Buttes, Cal..... £11-16 £9-16 


Soda Caustic, Structural Iron and 20.00@21.00 United Mex can, Mex... 

Tale—Ground French, Iron Plates— foreign, bbl 2.40 Lexingtor, Mont. 


2 
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MINES. NON-DIVIDEND-PAYING MINES 
STOCK. Total Date aad Total |Date and amount STOCK. Total |Date & am’ 
1/Adams, & L........ jColo.| $1,500,000) 150,000 cece pe eee} $555,000).Jan .1887 15 Agassiz Cons., 8. L.. 
3/Alma Cons., ...  « — 300,000} 30,000 io 45,000|Dec.| Lxe8 .50 3| Alpha Con., @. 
4/Alturas,@ .. dah.| 1,500,G00/300,000} 5]...... 0] 262,500| Jan. | 185% 3736 GIAIER, 
6/ Atlantic, C..... Mich; 1,000,000 40,000 $280, 000 Api. 1875/$1.00| 520,00C|Feb.| 1889} 2.00 6|American Flag, 8... 
8} Aspen Mg. & S., 8. L./Colo. 2/000; 000} 200,000) 10 .20. g|Appalacbian, Lt. N. 
10 Bassick, Colo.| 10,000,000) 100,000) 100 400,000| Mar. 1884 1,00 Barcelona, G......... 
Belle Isle, 8... Nev..| 10,000,000] 100,000! 100) .10 300,00. 11|Bechtel Con., @..... 
13/|Bellevue Idaho, 8. L.|[dah./ 1,250,000] 125,000 oe 750)| May 1859} .10 "187. 500| Tan |1837 10 Best & Beicher, @.8 
15|Boston & Mont, @..../Mon./ 2,500,000/250,000/ 10 16| Bi-Metallic, 8........ 
17| Breece, | *000,000 200,000} 25 * 2,000|Feb./1880) .01 17| Boston Con., @.... . 
20/Bunker Hill & “Suil:: Idah.} 3,000,000/300,000} 10 150.000] .| 1883) .0634)| Bullion, 
27/Central. -»+-|Mich 500.000; 20.000] 25 6} 1,939,000] Feb. |1889] 2.06 Cherokee, @ 
$1/Cons. Cal. & Va. @ 8.|Nev./ 21 600 000/216.000} 100) 2,989.800|Jun. |1889}  .50 3] Commonweatth, 
33 |**Cop.Queen Cons,c.| Ariz. 1,400 000/140,000) 1 33|/Con. Imperial, @. 8. 0,000 
‘ 39| Derbec B. Grav., @. 8./Cal 10;000, "000 100, *004) 39|Crowell. @.. 500,000} 500,000 
63|Goleonda, G. 8....---|Idah.| 10) 120,000] May |1888} .60 53|&xchequer...... ...|} 
34|Gould & Curry, @. 8. |Nev..| 10,800,000) 108,000} 100/4,402,200| May|1889| $265,800 Oct, |1870| 10.00 54| Found Treasure,a.s. 
62/Hel’a Mg & Red,@.8.L)Monut| 5 797,979] uly |1886} gz|Graad Duke.... ... 
64/Holyoke, 200,000) 200,000 27,000| Feb, | 1883} .10 63|@regory- ~Bovcail, 
67 | Hope, + +ee-/Mont, 1,000,00U/100,000} 10 * 233,252] Apl. 1888] 25 67| Head Cent. & Tr.8.¢ 
68 sliver. Utab 10,009,000) 400,000) 25 4,000:000] Nov. | 1884 @s| Hector, G............ 
Hubert, G....---++-+ «/Colo. “600,000 50,000! 10 * "239.5% Met, | 1885 6Y Highland, C.... ..... 
fron Gill, 8.... Dak. 2,500,00C) 250,u00} 10) 126,500| Jan.) 156,250|Nov |1887| .073¢/| 74/ fronton, I............| Wis. 
76|fron-Silver, 8 L ... --/Colo.! 10,000,000/ 500,000) 20 sees | 2,500,000] ADI. -20 75|lroquois,c .........)/Mich 
46) Jackson. 3. 8. NEV.| 5,000,000) 50.000| 100) 227,500) Nov /18 65.000| Jun .10 76|J. D. Reymert.......| Ariz. 
78 Jocuistita, 8- MEX.) ¥.500,000/250,000) 10]........ 1,200,000] Feb .50 | 78| Kearsarge, C.........|Mich 
83) Lexington, G. 8....-- |Mont 4,000,000/ 40,000) 100 * 83|May flower Gravel... 
85|Littie Pittsburg, 8.L |Colo. | 20,000,000 200, 000) L00 85 Mexican, 
Martin White, 8.. ) 1,175,000 Monitor, G@........... 
00| Minnesota, C ...--- | Apl.|1886!° 1 00 Mutual ‘& Sm. 1 
81) Mono, -|Cal. 65,350|Mar.|/1889] .25 Native, c. 
93/ Morning Star, 8.L... Mar. 93 Nevada Qu en, 
99| New Guston, wor 000 .5U gy| Oneida Chief, 500,000 
103| North Star, Cal..| 1,000,000] 100,000! 40].......... 140.000 | Dee 50 11103) Park, 3. 2,000,000| 200,000) 10 
106/| Original, -|Mopt| 1,500,000) 60,000) 95 23.000|July|1888} .05 500,000 
Oxford, |N. 3. 125.000) 125,000) id 5| .02 Lead, 8. L.. 100,000 
110|Parrot,C....-. - 180,000) 10] 372, 000|May | 1589} .10 ||110/Potusi, 8.... ........ 11,200.000 
112; Piumas Eureka, G val. . 140,625} 10].... REE 2,495,312) Apl. |1889) | Puritan 8.4.. 1,500,000 
113) Piutus, @.8.C.L. ..-|Colo, 200,000) 10 20, Feb,| iss) .10 Quincy 3,000,000 
114| Plymouth Con., @...|Cal.. 5,000,004 100.000) 50 2.280.000 | Peb.| L888 49 ||114|) Rappahannock, @. ‘3. 250,000 
117 Quincy, ve Mich 1,000,000) 40,000, 200,000 117| Russell, @ ........... 1,500,000 
118} Richmond, 8. L.. Nev..| 1,350,090) 54,000) 115|Sampson, 8.L... . 10,000,000 288,157 | J 1.006 
110) Ridge, Mich, 500,000) 20,000) 25! 219.934 11y|5an Sebastian, ..|S 1,600,000 * 
+++-| NeV..| 11,200,000/112,000) 4,460,000] July 3.00 10,000,000 
124|Shosnone, G...... 150,000 7,500] Apl.|1883) 2,000,000 
124| Sierra Buttes, G..... Cal..| 2,225 009/122,500 1,568, 145) Queen, C...... 5,000 
125|Sierra Nevada, @.8..|Nev..| 10,000,000] 100.000) "102,000 Jan. 1.00 25|South Bulwer, @ .. 10,00, 
127) Silver Cora, @. 8. L..|Culo &.000,000 | 500,000} 275,000 |b 19 ||127|South Pacific........ 500,000 
128|Silver King, 8.........|Ariz.| 10,000,000/ 100,000 1,950,000] July |1887! 2,000,000 
132|Smuggler, 8. *600.000 60,000) series 66,700| Aug. .25 |/132/St. Louis & St. Eimo 2,000,000} 200, 
146) Viola Lt.,a. (dah. 760,000 150,000 * 272,500|Oct. |1888) .871,||146| Tuscarora, 8.... 


. + Tais company, as the Western, up to Dec. LOth, 1881, pail $1,400,000. ¢ Non-assessable for three years. § The Veadwoo d 
90, revioas to the consolidation of tae Copper Q the Atlanta, A1g.. 1883, the O »DperQueer had piid $1,359.900 in dividends. 1 1,00 
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NAmsE AND LOCATION 


OF COMPANY. 


Argenta, Nev ...... 
Aspen Mg &&., Coie 
Atlantic, Mich . 
Belcher, Nev . 
Baile Isle, Nev. 
Rodie Cons., Cal.... 


Boston & Mont.,Mont.} . 


suiwer, Cal ..... 
Caledonia, Dak . 
Calumet & Hecla . 
Catalpa, Colo.. 
_nollar, Nev.. 
Colorado Cent’!,Colo, 
Cons.Cal. & Va., Nev. 
Crown Point, Nev ... 
Dunkin, Colo.. .... 
Eureka Cons.,Nev ... 


Father de Smet, Dak}.. 


Franklin, Mich..... . 
& Ourry, Nev.. 
Grand Prize, Nev...... 


Hale & Norcross, Nev}.. 


Holyoke, Idaho...... 
Homestake, Dak.... 


Horn- Silver, 


[ron Hill, Dak.. 
Iron Silver, Colo...... 
Leadville C., Colo..... 
Little Chief, Colo.. 


Little Pittsburg, Colo]. 


Mono, Cal . 
Moulton, 
Mount Diablo, Nev.... 
wavajo, NeV........-. 
‘orth Belle Isle, “Nev. 


NLATIO, UL. 
Ophir, 
Osceola, 
1ULUS, 
Plymouth, Cal.. 


yuicksilver Pref.,Cal| . 


Quincy, Mich.... . 
Savage, Nev...... 
sierra Nevada, Nev... 
Silver King, Ariz..... 
Si.ver Mg. of L. V.... 
S nall Hopes, Colo.. 
Tamarack, Mich 
Yeli.w Jacket, Nev.. 


NEW YORK MINING STOCKS QUOTATIONS. 


MINES 


June 22. 


June 
H. 


7.25 


+De alt the New York Stok Ex. 


27. 


Adams, Colo.........-|. 


NON-DIVIDEND-PAYING MINES. 


NAME LOcA-; June 22.1, June 24. ;June 2». 


TION OF COMPANY. 


Allouss, Mich." 
Amador, Cai... 
American Flag, Colo 
Astoria, Cal.. 
Barceiona, Nev..... 


Brunswick, Cal.... 

Buffalo Iron Min’g. 
Bullion, Nev........ 
Cashier, Colo. ..... 
Castle Creek, Id... 
Central Ariz., Ariz 
Colchis. N. M. . 


Con. Pacific... 


El Cristo, U.S. Cot. 
Excelsior, Cal ..... 
Exchequer Nev. 
Hector, Cal .... 
Julia, Nev... 


Kossuth, Nev....... 
Lacro3se, Colo ... 

|| Lee Basin, Colo .. 
Mexican, Nev..... 
Middle Bar, Cal.... 
Monitor, Colo.. 
Mutual Sm.& M.Co 
NevadaQueen, Nev. 
N. Com’nw’th,Nev. 
Occidental, Nev.... 
Oriental & MiL,Nev 
Phoenix of Ariz... . 
Potosi, Nev......... 
Rappahann’k, Va 
S. Sebastian,San S 
Scorpion, Ariz...... 
Shoshone, Idaho... 
Silver Cliff. Colo. 


Silver Queen 
Scate Line,2&3,Nev. 
Sullivan Con 


nd Trust Cert. 
Tornado, Nev. . 
Onion Cons., Nev. 
United Copper. 
Utah, Nev 


Best Belcher,Nev.| 


Denver City, 
Del Monte, Nev.... 


Silver 


Sacro runnel,Nev.| .... 


Commonw’th, Nev.| 
Con. Imperial, .... |..... 


Kingst’n& Pemb’ke 


June 28. 


June 27. 
H. L. | H.| L. 


a. iL. 


Dividend shares soid, 23 908. 


Non-dividen@ shares sold, 38,33). Total New York, 62,32. 


BOSTON STOCK QUOTATIONS. 


NAME OF COMPANY’| June 21, | June 22, | June 2t. | June 25. | June 26, | June 27. | SALES. || NaME OF ComMPaANY., June 21.) June 22. | June24. ; June 25 June 26. | June 27. | Saurs 
Bonanza Developm't 200 || Aztec, Mich....... |. 
Bost. & Mont., Copper) 38.50) 48.25 48, 88 | 38 25 39. 00 3x, 7589.25 00 39. ‘0 75 $8. 50 1,203 Brunswick. Cal....| 
mi Butte & Boston ...\2 25.00)...... 450 
Calumet & Hecla......| 20 209| 2v8| 209): 208). 208) ...... 26% 
Damkin, Colo... oc. coe} 1.05] coo] oo 100 || El Cristo, W. S. C..}.... 

Little Chief, Colo.....|.. cle coe coe | cece Huron, Mich....... 


Boston: Dividend shares sold, 3,263. 


COAL STOCKS. 


Non-dividend shares sold, 2,375. 


Total Boston, 5,638. 


OD. POE. 100 3354 34 35% 3346) 333g 33 Mono 1.05 
4754 4854 47 “A 48% 48 481g 4758 uphir. 403 4.35 4.75 4.35 4.30 | 4.35 
3°03 3) 2'95 27 


che tnis stock, wera and 120,125 New York, 


Total sales, 273,814, 


THE ENGINEERING AND MINING JOURNAL. 603 
+ 


604 THE ENGINEERING AND MINING JOURNAL. 


JUNE 29,. 1889, 


facture bleaching powder and the bleaching indus- 
try generally.” 

Carbonated soda ash, per cent, steady about 
according quantity. Several buyers, 
understand, have been and are holding off, expect 
ing get this article lower prices. yet there has 
been little weakening price. Caustic soda ash, 
per cent, quoted according quan- 
tity. Several small lots, remnants from cargoes, are 
offering from store. 

Sal continues weak, cents per 

alkali moving freely, unchanged 
quotations. 

Acids.—Business has been moderate volume. 
Prices generally remain last quoted. The market 
presents few features interest. dull, and 
only animation recorded small quanti- 
ties. Although dealers are maintaining quotations 
per pound, according quality, should 
remembered that tbis from three four cents 
higher than the ruling prices this time year, 
and perhaps little higher than the actual condi- 
tion the market warrants. nitric, and 
sulphuric are unchanged. 

Chemicals.—The market for crude 
material has been dull and uninteresting, 
and there has been general depreciation values. 
Asking prices some instances are the sameas before, 
but buyers are scarce actual values are probably 
somewhat lower than last week. While this true 
the list generally, two articles rather 
firmer tendency apparent. After careful canvass 
the local trade, following quotations are pre- 
Azotine, 35@$2.40: dried blood (city), low 
grade, $2.35 per unit; Western high grade, 
$2.40 per unit for ground material; tankage, high 
grade, $24@$25 per ton; low grade, $22@$23 per ton, 
quality. Fish scrap, $22@$23 per ton, f.o.b. 
factory. Sulphate ammonia per 

Refuse bone-black, guaranteed per cent phos- 
per unit for available phosphoric acid, and 
acid phosphate 80c. per unit for available phosphoric 
acid. 

Steamed bones, unground, $20; ground, $24. 

Charleston rock, undried, per ton; kiln dried, 
$6.50 per ton, both f.o.b. vessels the mines. 
Charleston rock, ground, $11, ex-steamer New 
York. 

Muriate Potash—Arrivals have been ligh ter than 
usual, and while the demand still slow, there bas 
been important accumulations supplies, or, 
least, none sufficient weaken prices. 

continue quote $1.80 per cwt. 

Double manure salts are lizht Ona 
basis per cent potash, quote $1.20 spot and 
$1.15 for future. High grade manure salt, sulphate 
per cent potash. Futures are quoted 
stated that there are about 300 tons store. 

moving more freely. sales 
agent informs that since our last report two car- 
goes have been sold. Asking prices are unchanged. 
quote for shipment $9.75 per ton 
foreign invoice weight, and $10 actual weight. 

Brimstone has become more active, and esti- 
mated that about 4,000 tons have been sold during the 
week prices ranging from $19 $19.25 for best un- 
mixed seconds, and for thirds arrive. 
Spot quoted $18.50. Other and lower quotations 
have been heard, but understood that brokers 
would probably sume difficulty filling orders 
atthe low prices they are now quoting. Private ad- 
vices from Italy state that freights are becoming 
searce, and consequently the market here shows 
upward tendency. Nitrate soda again weaker, 
being depressed several fresh arrivals, and con- 
sequently large offerings. get quotations $1.90 

per cwt. 

Gypsum has been discovered Florida Colonel 
his orange grove, near Panasoffkee 
Lake. have been analyzed chemists 
New York, reported, with gratifying results, 
showing per centof lime and per cent sul- 
foot-note the chemists’ report states 
that excellent gypsum for agricultural pur- 
poses.” The deposit found cover area 
acres, and range depth from two and one- 
half feet. estimated contain from one two 
bundred thousand tons rock, which worth 
per ton. companv with capital stock $100,- 
400 has been organized for the purpose getting out 
the gypsum and preparing for market. quarter 
million tons gypsum are consumed annually the 
United States, and nearly two-thirds the amount 
imported from Nova Scotia, the remainder being 
derived mainly from beds Obio, Michigan and 
Kansas. 

The following arrivals are reported: 

CONSUMPTION. 

Pleaching powder, 104 casks, SS. Critic, Liver- 

Bleaching powder, casks, SS. Critic, Liver- 

Bleaching powder, casks, SS. England, Liver- 

soda, drums, SS. England, Liverpool. 
Caustic soda, drums, SS. England, Liverpool. 
Caustic soda, 259 drums, SS. England, Liverpool. 
Caustic soda, 100 drums, SS. Aurania, Liverpool. 
Caustic soda, 250 drums, 8S. Liverpool. 
Caustic soda, 300 drums, SS. England, Liverpool. 
Emery stone, 227 tons, SS. Columbus, Smyrna. 
Soda ash, 494,522 SS. Aurania. Liverpool. 
Soda ash, 223.963 Ibs., SS. City Rome, Liver- 
ool. 

Soda ash 276,157 8S. Germanic, Liverpool. 


Sal soda, 8,960 SS. Aurania, Liverpool. 
Pumice stone, 150 casks, SS. Highlander, Mar- 
WAREHOUSED. 
Caustic soda, drums, SS. Critic, Newcastle. 


Mr. Thomas Ward, the English salt syndicate, 
sent here value the properties the North Ameri- 
can Salt Works, sailed from this city Hamburg 
the 27th inst. the steamer Augusta Victoria. 
has visited number the plants now under option 
such character will result the placing large 
the shareholders the English Salt Union. 

June 15. 
[Special report Messrs. BRUNNER Co.] 

Chemicals.—There very little moving chemi 
present, business being almost entirely sus 
pended, owing the Whitsuntide holidays. Soda 
ash attracting little attention from buyers, and 
quotations ncminally unaltered. Caustic 
ash, per cent, high test, 
carbonate ash, per cent, hign test, 
are dull 7s. 6d.@£2 10s. 
Caustic soda light request, but holders are not 
pressing sales. quote: per cent, 10s. 
12s. 6d. and little offering: per cent, 6s. 3d. 
7s. 6d., while with order firm hand second 
hand parcels might possibly picked 5s.; 
per cent, 15s. 17s. 6d.; per cent., 
5s. 10s. nominal. Bleaching powder 
depressed and orders scarce; nearest spot values 
and nominal quotations. Bicarbon- 
ate soda selling freely 12s. 6d. 15s. 
per ton for cwt. kegs, according brand and 
quantity, with usual allowances for larger packages. 
Sulphate ammonia quiet but steady £12 £12 
2s. 6d. for good gray per cent Liverpool. 


BUILDING MATERIAL MARKET. 


New Friday Evening, June 28. 

Bricks.—The market has been steady 
rule, strong since our last report. weeks ago, 
when values were unusually depressed, pointed out 
that the only way the then existing condition 
affairs cculd remedied was prompt, harmonious, 
ard conservative action the part the Hudson 
River manufacturers. 

Our advice was followed, shipments were curtailed, 
and since then there bas been gradual improvement 
the tone the market and prices. During the 
week ending day, the advance reported our last 
issue has been sustained, and some instances re- 
ceivers have been able secure cents per 
more, $6.50 fer good quality Haverstraws. 
quote $5.75 $6.50 per Haverstraws, ac- 
cording quality; $5.50 for uprivers and 
from $4.50 $5.50 for Jerseys, depending 
upon and make. Pales 
and are good demand these 
figures. causes for the improvement this week 
were, first, somewhat increase the demand, 
and secondly, diminution cargo offerings. 

Haverstraw manufacturers claim that costs 
per make brick and herein New York, 
making due allowances for washed brick and 
all incidental expenses. Accurate information this 
point would interesting. 

Lime still rather scarce. The demand continues 
good and arrivals finda ready market. change 
quotations tor Rockland, St. John Glen Falls lime 
reported. 


LBERT MEYER, 


Analytical Chemist and Assayer. 
Ores, Alloys, Smelters’ Products, etc. 
Blue Island, 
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little the wire drawn through. then fastened 
the drum which now rotated gearing, 
gradually drawing the wire completely through the draw- 
plate. wet drawing the reel stands wooden 
which holds the lees liquor. 
The tendency modern practice towards 
draughts. Thus while some mills reduce from (rod) 
gauge six draughts, the more advanced use but three 
most four draughts. The reduction may 
the draught immediately following annealing than 
later ones. After wire has been reduced about 
gauge, further reduction usually the rate 
gauge number per draught. 


Figure 101.—Wire-drawing Machine. (After Beckert,) 
The power-driven drum block” which draws the wire through the draw-plate, and 
which the drawn wire coils. 
The shaft which drives 
The die draw-plate through which the wire 
The reel which the wire drawn coiled, 
The wire passes from through 


The resistance which the wire offers drawing depends 
its hardness, the reduction, and the taper the 


hole. the following table the resistance offered hard 
steel wire (No. III.) over thrice that offered soft 
Swedish iron under like conditions. 
Soft Swedish iron| Half-hard 
wire, mer steel wire, steel wire, 
(Proc, Inst, Crv, XCIV., 1888), 
Mild steel, Mild steel. Mild steel, 


Morgan, Trans, Am. Inst, Min. Eng., 672. 

VI., Allen, excerpt Proc. Inst, Civ, Eng., IV., 

The resistance pounds given Morgan 1°060, 3°054 and but the decimal point 
apparently here given typographical error for 


experiments drawing Bohemian iron wire, 
the speed the drawn wire varied from 120 feet per 
minute for diameter gauge) 199 feet for 
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diameter (15 gives the usual speed 
from 148 180 feet per 

The finer, more flexible, the wire the smaller the 
diameter the block employed. The diameter and speed 
block and the usual reduction per draught well- 
known American are given Table 114. 


Block. Reduction. 
| 22 60 ° 6 104 134 12° 12 89 
| 5 O72 16 065 90 
| 16 90 17 “058 18 “049 “84 
16-inch bloeks,..... 18 “049 19 “042 “86 
(| 8 56 1173 20 035 21 “032 91 
| S 56 117°3 | 23 025 24 *022 88 
5 56 117°3 24 022 25 91 


Where great strength sought the reduction may 
twice even two and half times great this. 

Draw-Plates, Figure 102, examples whose composi- 
tion are given Table 115, are usually made intensely 
hard steel, sometimes said chrome tungsten 
steel. For comparison examples the composition 
mint dies are given 


No,| Au- Description. Car- | Sili- 2 3 
| Cu. 


Trans, Am, Inst. Min. Engrs. 549, 1881. Number appears approach the 
composition Boulat, which, according Chernoff, contains carbon, yet malleable, 
Rev. Univ. 1877, I., Unusually good dies: good malleable cast-steel, The diam- 
eter coil wire 1,160 feet long carbon, drawn through such die 
did not vary Trans. Am, Soc. Civil Engrs., XV., 293, 11, 
Roberts, Chem. News, 239, Jour. Iron and Steel Inst., 607, From 
number 200,000 florins were struck, while the normal output per die 50,000. From 
the average output 54,000 pieces. crack hardening, Mint die 
steel soft take the impression bronze piece. have bronze coin struck 
die prepared. Under lens seen less sharp than common coins, but under 
casual observation would probably pass unnoticed, 

12. Mint die steel made Alex. Foster Co., Philadelphia. Barber (Engraver 
Mint Philadelphia, private communications May July 31st, states that, after em- 
ploying Jessop’s steel, introduced the use steel has proved superior 
any other, giving far greater average per pair dies than any steel ever used this mint, 
and, far able learn, our average better than any the mintsin Europe.” The 
composition here given was kindly determined Messrs. Hunt and Clapp, Pittsburg, for this 
work, The average output per silver-dollar die was 559,146 has been 
reached for average making bronze one cent pieces, 


The wire-drawer himself makes the holes his die, 
punching them: this said demand 
great skill, the least the punch the 
hole. the die wears closed from time time, say 
every few hours, hammering the metal together around 
the small end the hole. 


Jour. Iron and St. Inst., 1884, 227. Zeit. 199. 
Stahl Eisen VI., 182, 1886; Iron Age, April 1886, 25. 
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sizes wire, say Number and coarser. 
might indeed difficult make holes this material 
small enough for the very fine sizes wire: the punching 
pricking used case steel dies hardly applicable 
the white cast-iron. When the hole cast-iron die 
wears unduly large, can reamed out and used for the 
next larger size wire. 

The relative merit cast-iron and steel dies for the 
coarser sizes dispute; each used important and 
intelligently conducted American mills. 

When extreme accuracy sought sectional steel die 
may used, the play between its sections being initially 
too small cause fin the wire, yet such that, 
gradually taking up, the drawer can compensate for the 
wear which occurs drawing single long coil. Gems 
too may used for accurate drawing. Their use rare 


this country, but much more common told in|. 


Britain. 

The draw-plate some cases canted slightly the 
rear, say from to8°, the wire, pre- 
vent the tendency spring out into unmanageably 
large coil removal from the drum: experiments 
drawing wire for the Woodbridge gun tended show that 
this was not strictly necessary. 


Fig. 102 
Drawplate (Morgan), 


279. ANNEALING.—The coarser sizes wire and any 


wire-rods which may have been rolled low tempera- 


ture render annealing desirable, are often annealed 
the finer sizes are annealed pots (figure 103), 
which permit less oxidation. They are usually cast- 
iron, sometimes boiler-plate. The covers are often 
double, exclude the air more completely. The anneal- 
ing temperature may about 700° 800° 292° 


Hard white cast-iron dies also are used for the annealed (save course the final annealing after the 


Thus No. wire must usually undergo and sometimes 
passes without this trying that only 
the best, costliest, metal can drawn the finer 
sizes, and even then the loss breakage serious. 

Even with coarser wire the loss iron corrosion, the 
consumption acid for pickling, and the pollution 
streams with the pickling liquor, are serious matters the 
tendency modern practice towards less frequent 
annealing. drawing from wire-rod fine wire there 
were formerly many four annealings, to-day only 
two the best mills. Wire-rods can now rolled hot 
repeating mills such Garrett’s, and least 
gauge continuous (Bedson) from the former 
size the wire can drawn even gauge, from 
the latter gauge, without annealing. 

The bad consequences annealing just noticed are due 
the oxidation which entails: non-oxidizing anneal- 
urgently needed not only that may avoid them, 
but also for making wire which once bright and 
very tough: for many purposesa bright wire 
the many devices for rendering an- 
nealing and for removing the oxide coating 
without pickling. Some the former have least suc. 
ceeded diminishing oxidation far that much less 
concentrated acid needed for pickling, lessening the con- 
sumption acid and loss iron. Indeed, 
states that, when using new double-covered pots, many 
wire-drawers avoid pickling middle-sized wire 
gauge the fine wire drawn from being bright 
that from pickled wire. these devices may note the 
following. 

Mechanical devices for removing the some 
these the wire bent back and forth Adt’s 
apparatus, Figure 104, passing between series rolls 

with parallel axes placed staggeringly, the wire being bent 
first vertically then horizontally. others the wire 
stretched its elastic limit, when much the scale 


1472° F.), and sometimes high 982° (1800° falls off. Employing set rolls for bending the wire 


certain cases, immediately before galvanizing, 
wire may annealed passing through pipes, be- 
tween iron plates, each externally heated. (Figure 105). 


Fig: 
Annealing Pot. 


have already pointed out that fine wire cannot well 
annealed, its enormous proportion surface leading 
excessive oxidation annealing and excessive corrosion 
and consumption acid pickling, its fineness making 
hard wash. practice rare anneal wire finer 
than gauge, and some mills none finer than gauge 


Ovens heated from without, that the charge within them exposed 
the fuel nor the products its combustion. 


uses only pounds 60° sulphuric acid 


per ton wire. 

Devices for diminishing the quantity void the 
annealing pots, placing the coils wire annu- 
lar spaces, filling the voids with sand infusorial 
earth, etc. 

Filling the pots with non-oxidizing gases, carbonic 
oxide, producer gas, gas distilled from coal, horn, wood, 
etc., substances being sometimes enclosed 
the pots, out contact the wire. 


Though coarse wire raised some cases above 280° (446° 
F., the melting point tin) the friction the draw-plate, yet fine wire re- 
mains cool that may grasped the fingers issues from the draw- 
plate its highest temperature drawing may not above 180° 
which important annealing probably occurs. most improbable that the 
wire materially hottereven the instant the draw-plate, for 
see path through which heat can escape rapidly enough account 
rapid fall temperature after the wire has left the plate. Nor noticea 
very rapid rise temperature slide our fingers along the departing wire 
towards the draw-plate. 

Badeker, loc. cit. exhibited coils No. wire which 
had never been pickled, even after leaving the rolling-mill, the rolling-mill scale 
probably having been removed mechanically, and serious oxidation having been 
avoided the subsequent annealing. 

Wedding describes and illustrates many these devices Stahl und Eisen, 
VI., 14, 1886, No. 

Idem, 182: Iron Age, April 1st, 1886, 25. 
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WIRE-DRAWING. 280. 225 


Nitrogen should perfectly harmless and efficient enclosed cast-iron ones avoid injury the 
hydrogen and hydrogen-bearing gases might injurious.” flames. 


Carbonic acid would oxidize the iron; and even bath lead, which melts 335° 


(635° F.) would avoid oxidation. Badeker* 
assails the project vigorously, holding that the wire would 
grow hot enough annealed passed through 
lead bath reasonable size the speed employed 
drawing: this may true wire-rod, but doubt 
wire moderate size. Apart from this, the lead 
would probably adhere the wire spots: this would 
disastrous except when the wire was galvanized. 
Further, iron acquires oxide tint 220° 

Adt’s Apparatus for Removing Scale from Wire, comes dark blue about more less oxidation 
oxide would oxidize but perhaps slightly| Would certainly occur cooling, unless the wire were 
that its effects would wholly removed protected after leaving the lead. 
might generated the pots enclosing charcoal certain cases where extraordinary strength needed 
them, but this would have kept out contact wire hardened quenching before receiving the 
wire lest carburization occur. has been proposed passes, but this causes great loss ductility. 
carbonic oxide the pots placing for extreme strength combined with moderate 
coke charcoal within them. too the hot pipes used amount ductility wire better hardened after has 
for annealing wire may filled with non-oxidizing gases received its last draught. states that the 
put the wire will still oxidize cooling unless protected, limit wire raised careful annealing, though 
passing once into water. the tensile strength simultaneously falls, No. 17, 

Similar the last the plan placing iron filings Table 100, 210. 
within the pots consume the oxygen present, 116 sum- 
atmosphere nitrogen. said have given good the general procedure certain cases. 
suggest the use iron sponge much more The practice examples much better than that 


Fig, 104 


182, 
Stahl und Eisen, VI., 23, 1886. Stahl und Eisen, VI., pp. 14, 183, 1886. 
patent, 377,000, Jan. 24th, 1888, Withington: Iron Age, XLI., Idem, pp. 181, 276. Age, Apl. 1886, 25. 


energetic and probably cheaper absorbent. the first five examples, while that Number better 
Wrought-iron steel instead cast-iron pre- still. 
106 drawing the wire for the Woodbridge wire-wound 
178, 114. gun, annealed half-inch hearth rods 0°31 


274, Beckert, Leitfaden zur 404, 1885. Rept. British Ass., 1882, 403. Cf. 270, 214. 
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Procedure before first wash, dip Pickle, wash, dip salt, wash, lacquer, coat, wash dip wash, dip hot water, 
dry. dry. (?). then hot 
First set draughts, Nos. (drawn dry). 103, 12} (drawn dry). (drawn dry). 10, 11, (drawn dry).? (drawn dry). 
Procedure between first and pickle wash dip Coat with oil zine. Pickle, ash, pickle, wash, coat pickle, wash, dip 
sets of draughts. in flour- water, dry, | dry. flour. pte and lime-water, drain, 
Second sets of draughts, Nos. B. W. G 114, 124 (drawn dry). 103 (drawn dry), 13, 14 (drawn dry | 114, 124 (drawn dry). 
Procedure between second and third| Anneal, | Anneal, pickie, wash, dip in 
sets of draughts. | in flour-water, dry. flour: and lime-w ater, drain, 
dry. 
sets draughts. lacquer. quer. 
sets draughts. quer. 
| Example 6. Example 7. Example 8. Example 9. | Example 10. 
Description iron. Swedish iron for Western|Bessemer steel Bessemer steel 0°10 Bessemer Swedish iron for fine wire. 
Union telegraph wire, for fencing, for harvester wire. 
Initial size. No, rod. No, rod. No. rod. No. rod. 
Procedure before first draught. wash, lime-coat, wash, lime-coat, bake. wash, wash, lime-coat, bake. wash, lime-coat, bake. 
| 
First set draughts (drawn dry). 
Procedure between first and pickle, wash, lime-coat, pickle, wash, lime-coat, pickle, wash, lime-coat, 
sets draughts. bake, bake. 
Second set draughts draughts dry, then lacquer 
Procedure between second and pic wash, al, pickle, wash, bat, st: Anneal, pickle, wash, bat. 
galvanize, 
Third set draughts wet). 31, 32, (drawn 


The numbers each horizontal line given ‘represent the size the wire rauge number) emerging from passes 


Each column represents the procedure some one 
which sueceed each other without intervening treatment : 
Freson, Rev, Univ, 149, 1885, Les Tréfileries Américaines.” 


the text indicates the operations between the last pass the preceding and the first the following line. 
from the author’s notes, 
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0°32% carbon were reduced square wire 
ten draughts without annealing, the corners 
the wire being slightly rounded. The wire was coated 
with lime-flour paste and dried before each after 
the second draught (and apparently after all subsequent 
ones) the wire was lacquered before the lime-flour coating 
was applied. The speed drawing varied from fifteen 
feet per minute for the first twenty-seven for the last 
draught. The ratios reduction and the absolute reduc- 
tions were follows: 


| 
Assigned size, inches} 0°5 | 07445, 0°394) 0°349 0°810) 0°274; 0 243 0 215 0°191) 07169 0°150 
Reduction, per 
Reduction, ratio..... 


0°055) 0°051) 0°045) 0-089) 0°036) 0-031. 0 028 9-024) 0-022 0:°019 


The dies were thick the holes were tapered, 
about the outside face, but square and straight 
through the inner half the plates thickness. 

Though the wire was admirable material, there were 
many breakages scrap and defective wire were 
estimated fully ten per cent. the total weight hence 
the conclusion that about severe treatment 
iron can successfully endure. (The scrap appears have 
been chiefly pieces weighing less than twenty 

281. PROTECTIVE CoATINGS.—A copper coating given 
dipping the coiled wire acid, washing this off water, 
then immersing the wire for few seconds copper- 
sulphate solution acidulated with sulphuric acid, when 
copper precipitates the iron. The wire then drawn 
brighten it. then sometimes again copper-coated 
and further drawn. 

For galvanizing the wire usually first annealed, 
g., passing through iron muffle Figure 
105. 


coiled. The scraping pincers may readily opened, 
allow the joint between successive coils wire pass. 
practice several wires side side, each guided its 
own set sheaves, and coiling its own drum 
pass through these baths simultaneously. 

Tinning usually applied finer wire which does not 
need annealing: otherwise the procedure much the same 
galvanizing. The wire passed through bath 
acid, thence directly into one molten tin, thence through 
pincers which scrape off the excess tin, thence through 
bath castile-soap water, thence the drum which 
coiled. The soap coating prevent the wire from 
turning black. The wire often further drawn after 
tinning, give bright coat. 

282. Tests ror the usual tensile tests, 
wire for rope and many other purposes tested for flexi- 
bility. This property usually gauged the number 
times the wire can kinked, Figure 107, and 
straightened. This very crude test evidently offers great 
temptation for trickery, and must give way more trust- 
worthy methods, such that bending back and forth 
180° between round-cornered iron cheek-pieces (Figure 108) 
which grasp the wire firmly, that successive bendings 


Fig, 107.—Kink-test for Wire Fig. test for 


Wire, 


must occur the same spot. The free end the wire 
held pincers, that rotation the wire around its 


passes thence immediately into bath say!own axis may prevented. Table 118 gives the number 


hydrochloric acid, and thence through bath molten 
zinc iron thence through notch 


LAA Z 


bends required the German government case 
rope wire. 


Figure —Galvanizing Plant (Beckert). 


Fig. 106.—Pincers for Scraping off Excess Zinc 


pair pincers (Figure 105 and Figure 106), 
which the excess scraped off: thence 
Medcalfe, Rept. Chief Ordnance, 1885, pp. 436, 473. 
Concerning the zinc-iron alloy which collects this kettle 145, 84. 


the alloy collects the bottom, the kettle heated its sides but not from 
beneath. 


“039 
ll 12 123 144 154 16} | 17} 194 
Number cf bends for hard steel ......... 6@7 | 7T@8 | 8S@9 |12@14 


required for ingot- and weld-iron| 4@6 5@7 5@7 8@9 12@14 


*Communivated Mr. Gibbon Managing Director the Trenton Iron 
Company. 


COLD-ROLLING AND COLD-DRAWING. 

283. the previously pickled bar 
passed repeatedly between highly polished chilled cast- 
iron rollers, the reduction being controlled frequent 
The general disposition the roll-train 
the same for hot-rolling, but permits unusually accu- 
rate adjustment the rolls. Round bars are rolled over 
and over the same groove, and rotated slightly between 
passes, for course only short the top and 
bottom the groove can conform accurately the sec- 


Bernard Lauth, patent 31,546, Feb. 26th, 1861. 
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COLD-DRAWING. 


tion aimed at. Thus, round bars receive 
average from passes each, with total reduction 
diameter about inch when less than three inches 
diameter, and about inch when larger.* The output 
from each stand evidently chiefly dependent the 
circumferential velocity the rolls, and the accuracy 
section aimed at, for great accuracy demands not only very 
careful calipering but very many passes, with very slight 
rotation between each pass and the following. prac- 
tice extreme accuracy generally needed, for the round 
bar must generally wring must fit the 
coupling other piece which receive closely 
that, while cannot readily slid pushed on, 
can wrung on. With section accurate within 
inch, this mill turns out about 1000 running feet, say 
bars, per train rolls per shift. 

Freson” gives the following details practice 
American mill. pickling liquor composed ten 
parts water and one sulphuric acid 60° the bars 
are dipped lime-water, dried, and rolled repeatedly 
through single groove, with reductions from 
are three roll-trains the follow- 
ing dimensions: 


TABLE 119.—TRAINS FOR COLD-ROLLING AT AN AMERICAN MILL. 


Number Revolutions tial velocity, Product. 
stands. per minute, feet per 
minute, 


polishingstand 


diameter. 

diameter,e 

diameter. 


Given 14” the original, but probably error. 


Some the details rolling are 
Diameter bar, initial, 2°56 


Men employed 


data end here). 


Average men minutes 24°25 cents per bar, assuming that eight effective hours 
work cost $2.40. 


The degree which cold-rolling may carried indi- 
cated the results the following 
oughly annealed open-hearth steel bars, apparently con- 
taining 0°31 0°32% carbon* and 4°5 inches square, 
were reduced 3°43 inches square the fewest 
possible passes. Rolls inches diameter and inches 
long were employed. The first pair rolls tried 
single groove deep (the semi-diagonal 
each roll, with angle 91°, and closed with fillet 
0°17” radius. The lower roll broke through the bottom 
the groove after passes foot bar, reducing the 
rate passes per inch such that passes would 
reduce the side the square 1”) and passes the 
rate 120 per inch. The failure was attributed chiefly 
the sharpness the corners the bar, which cut into the 
roll, and this sharpness turn (A) groove, 
which increased the drag the bar the bottom the 
groove, (B) the short radius the fillet, and (C) the 
small angle (91°) the groove. 

The second pair rolls had two grooves deep, 


here shown. 


with angle 93°, and fillet radius. After 
rolling five 24-foot bars with reduction 109 per inch, 
the upper roll cracked two through the bottom the 
groove with very little warning, showing chill 
deep the failure was attributed excessive depth chill. 
third set rolls, apparently like the second, but with 
guaranteed chill two inches, rolled seven 24-foot bars 
without mishap apparent injury, reducing the rate 
from 132 140 passes the inch. These results are 
here condensed. 


Description rolls. Performance. 
Grooves. Depth Passes 
No.| Depth. Angle. Chill. reduction. 


roll intact. 


284. pickled steel and 
iron bars, round, square, hexagonal, etc., are drawn cold 
through die strengthen them, raise their elastic limit, 
polish them, and give them accurately uniform section. 
The bar emerging from the die tends strongly warp, 
and lessen this tendency Billings’ self-centring appar- 
devised. this the best-known apparatus, let 
suffice example the general procedure. 

The end the rod having been hammered down 
that may pass through the die grasped the 
clutch which shown transverse section Figure 
110, and practically pair wedges like those com- 
mon iron-testing machines, with semi-cylindrical toothed 
recesses for grasping the rod. The draw-bar moved 
hydraulic cylinder, then pulls the clutch the right, 
drawing the bar through the die. the device shown 
centre the die four set-screws which only two 
another arrangement the die-seat 
hung gimbals knife-edges, and still another the 
spherical-ended die-seat rests spherical recess the 
draw-bench, forming both cases the die 
may centered set-screws Figure 109, may 
allowed centre itself. 


Z 


ss 
Figs, 109-110.—Billing’s Cold-drawing Apparatus. 

spite these expedients the bar usually becomes 
slightly bent drawing, the camber many bars which 
have seen varying from nothing 1°5 inches feet, 
estimated The bar next straightened 
passing between three horizontal rollers. 


Private communication frem the management, June 27th, 1888. 
Revue Universelle, ser., 338, 1885. 

Medcalfe, Rept. Chf. Ordnance, Army, 1885, 469. 

Idem, 1884, pp, 432-3. 


U.S. patents 130,465, Billings, Feb. 26th, 1872: 295,898, 
lings, April ist, 1884. Engineering and Mining 222, 1883. 


Revue Universelle, 2nd ser., 351, 1885; Stahl und Eisen, VI., 177, 
1886, 
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six tons about ten men are employed 
this includes 


Details.—At American mill bars from inches 
diameter are thus drawn, round, square, and other simple 
sections. The usual reduction about 1-16 inch, but oc- 
reduction usually effected one, but occasionally 
two draughts. There are two drawing benches, with hy- 
draulic cylinders inches and inches diameter re- 
spectively, with stroke about feet, and with hy- 
draulic pressure about 600 pounds per square inch. 
Their capacity, which greatly exceeds that the rest 
the department, estimated roughly tons per shift, 
rather more running chiefly the larger sizes. The 
engine which furnishes the power small that about 
min. are required draw bars the larger sizes, 
and the return stroke takes min. sec. add sec. for 
attaching the clutch, and have total min. sec. 
Mr. Billings assures me, however, that there diffi- 
culty drawing the rate min. even less per 
draught. The dies are made hard carbon-steel, which 
has proved more suitable than Mushet’s. drawing 
about 2,000 running feet, 100 bars, the diameter 
the die becomes enlarged about inch. then 
slightly closed heating and hammering, and dressed 
conical emery wheel the exact size desired. The 
cost hammering and dressing each die estimated 
ten cents, cent per bar drawn. 

Cold-Rolling and Cold-Drawing Compared.—The fol- 
lowing very rough calculation, necessarily based large 
part estimate, aims solely compare these two pro- 
cesses, and does not take into account items cost which 
are substantially the same each, such pickling, 
straightening, and cutting length. 


have direct means comparing the cost for power, 
repairs and interest, but from general knowledge the, 


two processes believe that much higher for rolling 
than for drawing. Still, let assume that they 
equal, and further let take the actual time 
with the present somewhat tentatively constructed 


other unknown differences. Indeed, leaving all estimates 
aside, hard believe that, with equally careful man. 
agement, the cost draught can equal that 
many passes through rolls, increased the necessity 
frequently calipering the bar. Freson seems think cold- 
drawing more expensive than cold-rolling*: think 
mistaken. 


PUNCHING AND 


285. produces iron veritable flow, the 
particles metal moving away from the approaching 
punch their paths least resistance. The upper sur- 
face drawn down somewhat like the surface water 
metal initially the path the part, whose pro- 
portion the whole seems vary directly the thick- 
ness the bar and inversely the diameter the hole, 
and which sometimes amounts the whole, for ced 
laterally, bulging the piece, while the rest driven 
directly before the face the punch The flow 
and the small proportion which the rejected core bears 
the volume the hole are illustrated Figure 112. The 
natural supposition that the pressure gives the ejected 
core density greater than that the mother-block 
incorrect. Indeed, Townsend found the density core 
and block and respectively, difference far beyond 
the limits experimental error careful work.” 


Figure 111.—Flow of Metal in Punching. 


Figure 112.—Flow Metal 
Punching 


Punching usually lowers the strength and 
mother-metal, the loss, least case tensile 
strength, increasing 

with the distance the hole from the edge the 


and with insufficient power, assuming, however, that least case soft steel 


operations are large scale, that the time the 
men who hammer down the ends the bars and cut off 
the ends lathes fully employed. 

The waste greater cold-drawing than rolling, 
because the end which hammered down enable 
enter the die must cut off any rate. Taking this 


probably with the proportion carbon 

probably also with the initial hardness the piece, 
however caused 

with the thickness the piece and, 

the clearance between punch and die decreases. 

The influence clearance-size seems decrease with 


excess pounds per bar, and charging cents ratio width thickness bar. 


pound for the difference between the value scrap and 
the bar ready for drawing, arrive 1°87 cents per 
bar the amount chargeable cold-drawing. 


Debit cold-drawing, per bar. Cents. 
Min 
Hammering down the end the bar, man 
Cutting off the end the bar, man 
minutes $2.40 per effective hours work per minute 6°50 


Supporting evidence will offered shortly. 

can usually remove these effects completely either 
heating (whether with slow cooling), 
reaming countersinking the hole: and perhaps par- 
tially, least case thin plates, hot-riveting, the 
heat the rivet causing partial annealing. But rivet- 


part plus considérable dans prix revient,” cold-drawing than cold- 
rolling. 

Journal Franklin Inst., CV., 145, 1878. 

Needless say, fast cooling sets new conditions, which, however, are 
nearly not quite independent the previous punching, whose effects are 
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Taxis 121A,—Puncuinea: Its Errects AND THEIR REMOVAL BY REAMING AND BY ANNEALING, 


Il. Original 
Description Punching untreated Drilled metal, unpunched. Punched metal not Punched Metal reamed, VI. Punched meta 
punched test-piece. conditions, metal, treated further. 
2| | 65,363 24°38] *5 { 63,3870)5°19\— 8°05) 12°24)— 9°47) *06 | 66,259 - 4°G)..... 65,811 
71,080 
87,946 
59,240 57,930 
69,070] . 63,730 3°5 


Barba, Holley, Use Steel; Terre Noire Bessemer steel plates; and Creusot open-hearth steel plates. 
12, Kirkaldy, Experiments Fagersta Steel, Bar 12°5 inches wide had three rows five holes punched across them, thus removing the width the piece, 


loss for column VI, obtained comparing the punched-annealed with the solid annealed metal, because the metal, which was unannealed when punched, weakened 
greatly annealin 


avoid the Table, omit the properties the drilled-annealed metal. 

Gatewood, Rept, Naval Advisory Mild Steel, 1886, results under punched reamed refer punched metal countersunk through. When the countersinking was 
stopped. 

Bennett, Journ. Iron and St. Inst., 1886, from Inst. Mech. Eng., 1886, pp. 

16, Boyd, Jeans “Steel,” from Proc. Inst, Mech. Eng., 1878. 

17, 18, Beck-Guerhard the Influence Punching Holes Soft 1884, Russian statements are based translation sent Mr. Cooper the author, Journ. 
Iron and Steel Inst., 1884, I., p, 290, has an abstract, with many incorrect numbers, No, 17 is the mean of six sets of results, No. 18 of two sets, 

20 to 22, Basic Bessemer steel: White, ** On some Recent’ Experiments with Basic Steel,’’ Excerpt Trans, Inst. Nav. Arch., 1887, p. 15. 

27, Parker, Trans. Inst, Nav. Arch., 418, 1886, From Rept, for Lloyds Register, March 20th, 23-5, Steel; Bolton 

30, Barba, Op. Wrought-Iron 

Bennett, Loc, Cit,, Wrought-iron. 

32-5, Wrought-iron Plates, Tetmajer, Stahl und Eisen, 173, 1886. All exceept the drilled specimens were cut from the same plate. The gain tensile strength due drilling 
obtained comparing the drilled pieces with untreated pieces from the same plate, whose properties not give. 

37, 38, Parker, Loc. Cit., Seaward’s best best iron boiler-plates: Cammell’s best best iron 


TABLE 122,—EFrects or PuNcHING, 


Dimensions test-pieces, 


loss tensile strength punching 
Conditions punching. Tensile strength, pounds per square inch, relative 
Diameter, inches punched test-piece, Solid piece. Drilled piece. 
hick- 
Width, ness, die. untreated metal. drilled Cylin- 
inches, Conical Cylindrical Conical rical Conical drical 
69,440 58,845 56,560 153 18°55 
0°82 estimated 49,974 56,736 — — 26°94 
13... 


Rarba, Holley, Use Steel, 29. Terre Noire Bessemer steel plates, 
10, Parker, Trans, Inst, Nav, 421, 1886, from Report Register, 1878, John steel, 
11, Sharp, idem, 1868, 10, 
12, Boyd, Jeans, Steel, 735, from Proc. Inst. Mech. Engineers, 1878 

13, 14, Jeans, Steel plates from the John Cockerill Works, Seraing. 20, unannealed plates: 21, annealed plates, Each result the mean two, 
15, Parker, op. cit. Steel Motala Works, 

20, Barba, op. cit., plates, 

25, Kirk, Trans, Nav. Arch,, 1877, 303, wrought-iron plates. 


Hoopes and Townsend, private print, 66. This series differs from series 1-6 and 24, that the bars were uniform width, inches, when punched, their width being 
reduced after punching : while in the other series the bar was cut to the width stated before punching. The results are surprising, the more so as the punch fitted the die accurately, a condition 


which in other cases produces the greatest injury. Messrs, Hoopes and Townsend are makers of cold-pressed nuts, and offer these results as evidence that cold-punching dves not injure but 
improves iron, Each result the mean two, 
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ing may expected some cases increase rather punching.” Cooper found that the punched holes 
lessen the effects punching 288). The results |soft steel and wrought-iron plates endured much dis- 
many experiments are summarized Tables 121A 123. |tortion drifting similar punched and 

that punching had not lessened the ductility 
Tensile strength pounds per square inch, and elongation inches. the metal around the holes. But quite different ex- 


\Size of test|——- 


piece, inches, With hole diameter punched, punched and reamed, planation offered 288. His results follow. 
25 | 88,700 |14°7) 74,900 |54| 76,100 | 5°3) 83,900 |13°9 j 
=| 88,500 113-1) 71,200 | 3°0 | 74,100 | 4°1] 79,900 | 8°7| 88,800 |11°9) | >» 
use, with relatively few mishaps. The boiler-plates 


Trans. Am. Inst, Mining Engineers, XI., 259, 1883. 


the United States vessels Boston, Atlanta and Dolphin 


From around the holes steel plates, some punched, |Were punched, those the Chicago drilled: Sep- 
some drilled, Barba cut rings about 0°19 inches thick, tember 1884, only seven failures had occurred among 
Figure 113. Those from drilled holes could first three collectively, against eight among the 
completely flattened without cracking, and only 286. produces effects similar those 
when partly reopened. They were harder than the punching, and doubtless acts similar way. Barba* 
mother-metal. Those from punched holes cracked that soft steel strips, with one edge punched, the 
broke when bent, shown and respectively, sheared, when bent cracked both edges under 
harder under the file,and scratched their mother-metal. But the same degree distortion. The tendency crack 
the punched hole first had inches reamed from its the sheared well the punched edge was removed 
sides, the ring now obtained could completely flattened |by heating, whether with slow quick cooling. 
and brought back the shape Figure before crack- found the metal lying within inches the 
ing. Again, rings cut from unreamed punched holes sheared edge steel plate malleable that the 
could, after annealing, flattened and brought back unsheared plate; thus the effects shearing, like those 
the shape figure before cracking other cases they |Punching, are restricted very thin 
were cut generating line, completely developed, The effects shearing and their removal are illustrated 
bent back Figure extend the original in-|in Tables 16, 27, and 125. 

punched soft-steel fish-plates deflected 2°8% less tempo- per square pounds per 
rarily and 3°1% less permanently than fourteen similar 


| | | 


Trans. Am, Inst. Mining Engineers, XI., 259, 1883, 


Cracks only after complete flattening and Cracks after slight 
partly opening again. flattening. 


287. for evidence the influence 
Ring cut from punched hole, then annealed. the five variables noted the beginning 285. 

Table each these sets, width alone vary- 
ing, the loss strength punching increases with it. 


Barba found this true not only steel but wrought- 


f 
Cracks after complete Cracks only after complete flatten- Cut and devel- the latter Barnaby found the reverse true, while 


Ring from punched and reamed hole 


and partly opening again, ing and partly opening again. agreeing with the other observers regards steel. 
That the second shown the smaller percentage 
Figure Rings Cut from Around Punched, Drilled, and Reamed Holes. 
natural size, loss case wrought-iron than ingot-metal. But 


drilled plates. Thurston found the stripping and burst-| proper state that these results are published interested persons, 
hod and that the tests are not described fully toindicate whether full precautions 
ing rengt many coid-punched nuts were taken make them comparable. Personally believe that they are true. 


much greater than those similar but hot-pressed nuts,| Gatewood, Rept. Naval Adv. Bd. Mild Steel, 


the former excelling the latter bursting strengt Goodall: Excerpt Proc. Inst. Civ. Eng., 1888. Also Iron 


average when blank and 22% when tapped.* Age, XLI., 196, 1888. The malleableness was estimated the distance 


Table 122, numbers are reported gain strength through which given drift-pin could driven fixed speed through washers 
cut from the steel plates, before splitting them. 
Hoopes and Townsend, private print. Jour. Iron and Steel 1879, 


(TO CONTINUED.) 
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FROM SUPPLEMENT PAGE 230.) 


THE EFFECTS PUNCHING, 287. 231 


case ingot-metal different percentages carbon,| Reaming (Col. V., Table 121A) the strength the 


though the results general experience seem punched piece usually nearly equals even excels that 


statement, not readily verified from the evidence both solid and drilled metal. 
offer. 


Even when, num- 


richer carbon, also the more injured but the sides the punched holes, the restoration nearly 
the reverse uncertain whether this quite complete. But Table 123 appears that 
due some unnoted variable (different proportions of| the thickness which must reamed remove the injury 
manganese, silicon, phosphorus, different previous with the proportion carbon and with the 
treatment, what not), whether the injury, increasing| thickness the plate, that while plate con- 
the carbon rises from decreases with taining carbon completely restored reaming 


SUPPLEMENT THE ENGINEERING AND MINING 


While further inches, restore plate containing 


gation alone can decide, incline the former the carbon inches must removed. Gatewood found that 


probable explanation. 


countersinking, even carried through only three-quar- 


The third offered matter general experience, ters the thickness the plates, removed about three- 
not supported direct experimental evidence. Indeed, quarters the injury due punching. 


number Table 122 suffers slightly more than number 


harmony with the effect reaming punched plates 


19, from which seems differ only being that tapping cold-punched nuts, which removes about 


before punching. 


half the effect the punching. 287.) 
The local nature the injury also shown experi- 


121A, among which the injury increases with the thick-|ments and which they 


ness, which the only variable. 


Parker, too, found holes steel plates, and then cut and tested 


the thickness the plates rose from and from these plates, some close proximity the 


inches and respectively), the loss tensile| punched holes, 


others farther away: both found the 
metal’s tensile strength and elongation great near the 
Indeed, certain features Guerhard’s 


Table 122. each these cases have two results suggest that the metal around the hole near the 


periments, differing only the width die bolster 
all but two cases the wider die gives the smaller loss. 

The influence the greater clearance diminishes 
numbers with ratio thickness width, appar- 
ently disappearing when width inches reached. 
number this influence again seen, though the bar 
inches wide, the greater thickness here apparently 
compensating for the increased width. 

Turning now the removal the effects punching, 
first note that numbers 12, 15, 16, 31, and 


Table 121A the drilled piece stronger than the un-| 


treated metal. This seems fall under the general law 


Doubtless, flow occurs considerable distances 
that, for given section, the tensile strength very short 


and especially grooved pieces that long 


hole was somewhat strengthened. 


TABLE 126,—Properties or Strips FROM PrEviousLY Puncuep STEEL PLATES, THE STRIPS CuT 
AT Various DISTANCES FROM THE PUNCHED HOLE. 


} 
x 21 21°5 |2 
! 


Barba’s experiments, one edge the strip nearest the hole lay only 0°09 inches from the 


the surface plates highly polished 


punching, Guerhard noticed gently curving, eye- 
ones,” turn due the more the lash-like lines, felt the fingers, running outwards 
material the grooved piece with regard the lines 


stress, rather than the smaller chance flaw 
the short piece, for after the length increases beyond 
certain point the decrease tensile strength less 
marked. Hence, weighing the relative advantages 
punching and drilling for most purposes, the properties 
punched should compared with those drilled 
than solid metal. the drilled weaker than the 
solid metal number 18, and Table 121A 
not clear. 

121A. every case this column the punched metal, 
after heating, nearly quite (as and 18) equals the 
drilled. numbers the properties the annealed 
punched metal are compared with those drilled and 
annealed metal, for the annealing itself greatly lowers 
these well those the solid metal. the 
metal quenched, the other cases slowly cooled. 
Clearly the heating, not the rate cooling, that re- 
stores the lost strength. 


Inst. Naval Architects, 1878. Also Jeans, Steel,” 734. 
Compare Rept. Board testing iron, steel, etc., I., seq. 


existing angle 45° 


for nearly two inches from the edge the hole, makin gan 
with tangents drawn through their points 
departure, and readily removed acid. Cooper had pre- 
viously described similar lines the scale surrounding 
holes punched Again, punching bulges the neigh- 
boring edges plates, etc., though they lie some dis- 
tance the edge the punched hole. But the evidence 
already given shows that the action which causes this far- 
reaching flow does considerable injury beyond 
narrow ring. 

Riveting, Parker’s experiments, increased the 
strength punched steel plates thick about 
4000 pounds per square inch, say 6%, but did not im- 
prove punched plates 

Bennett’s experiments, with numbers and 
Table 311, riveting reduced the loss strength due 
punching from 20% 10% case wrought-iron, but 
did not benefit steel. 

Snelus’ experiments, punched unannealed riveted 


Op. cit. note No. 17, Table 121. 
Op. cit. 
Am. Soc. Civ. Eng., VII 174, 1878. 
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joints were much weaker than the punched and annealed test-pieces from untreated parts the same plates, 
and than the drilled joints.* from the initial length (eight inches), the 

The following experiment shows average difference being 3°2%. But only six out 
loss strength riveted punched plates that, fourteen pairs was tensile strength the test-piece 
the strength the unriveted punched plate not given, |from between holes greater than that the untreated 


probable that riveting annealed but slightly. metal. three out four cases like test-pieces cut from 
Ward reports the following 
strength short, the cut from between punched holes had 
the same strength the untreated metal, but stretched less. 
Now, glance Figure 114 makes this clear. The 
galvanized and than the rest, presumably because its elastic limit has 


These results, collectively, give little reason believe raised the cold-distortion during punching. Thus 
that riveting removes materially the effects punching. elongation the test-piece whole lessened 
Clearly, the available heat offered the rivet, its tensile strength not affected: for the tensile 
heads included, bears higher ratio the volume the strength the test-piece that its weakest section, 


ring annealed thin than thick plates. wit, the non-cold-worked parts and 
288. RaTIONALE THE EFFECTS PUNCHING AND Fig. 
THEIR REMOVAL.—The complete restoration punched 
plates annealing, and the extreme endurance distor- 
tion and the malleableness conferred annealing the 
initially brittle rings cut from around punched holes, show 
that punching does not usually act chiefly through caus- 
ing incipient cracks. The restoration reaming and 
other evidence indicates that the serious direct injury 
ring distorted and subjected great pressure punch- 
ing: these are the essential conditions 
after punching shows the usual characteristics cold- 
worked iron, hardness, extreme brittleness, and, may 
judge from the lightness the punched core, lower density 
than the hot-worked metal. That the tensile strength 
this ring also very high, like that other cold- 
worked iron infer from the much greater stripping and 
bursting strength cold-punched than hot-pressed 


Local Elevation the Elastic Limit Punching. Ward. 


Further corroborative this view are the results ex- 
periments Barba’sin which steel strips 0°46” thick, Figure 
were punched partly through the punch being 
when had penetrated 0°39”, and that 0-07 
thickness remained. ‘‘No hole was completely 
The strips ‘‘dressed their whole 
pulled yielded least the region partly punched, 
occurring where the punch had not 
the strengthening effect the cold-working out- 
the weakening effect heterogeneousness. 


Fig: 


nuts, the both stripping and bursting falling 

undue proportion the metal within this ring: and fur- 

ther from the fact that the excess bursting strength 
the cold-punched over the hot-pressed nuts far 

when they are blank than when tapped, the tapping re- 


moving part this strong ring. Strengthening Interrupted Punching. 

may thus conjecture that punching acts But drilling hole the middle the partly 
through cold-working this narrow ring, giving punched region and thus removing its very strongest 
higher tensile strength and elastic limit but much this balance was reversed, and the strength the 
ductility than the surrounding metal, which probably remaining section was found less than that the 
affected the same way but much lower degree. untreated metal. 

Punching this view increases the average strength true that the injury caused punching due 
the different layers taken individually, giving, however, heterogeneity strength, etc., due turn the cold- 
heterogeneousness strength, elastic limit and working this ring, restoration reaming becomes 
which may source strength weakness, according matter course, and annealing natural consequence, 
the conditions stress, pointed out 269. since annealing, thorough, removes the effects all 

complete harmony with this view are the cold-working, solution continuity course 
tests, apparently representing seven mild steel Regarding iron viscous liquid, the normal pressure 
(tensile strength about 65,000 elongation about the punch communicated all directions, but 
8”) the elongation the test-piece cut from between| more and more feebly the direction departs from that 
rows punched holes Figure 114 fell below that EF. conical punching the direction the pressure which 


Kirkaldy, Snelus, Journ. Iron and Steel Inst. 1879. pp. 642-3. ©The Use Steel, Barba, Holley, 55. understand that this dressing 
The Use and Testing Open-hearth Steel, Excerpt Proc. Inst. Civ. Eng. the whole surface was carried far remove all visible distortion, whether 
47. depression, spreading, otherwise, due the punching, leaving the test piece 
Trans. Inst. Nav. Arch. XXVII., 1886, 121. Each number the mean uniform cross-section. which alone have had access, 
six results. states that the were 0°46” wide, and the punch diameter; but 
Ward, Trans. Inst. Nav. Arch., XXVII., pp. 106-114, 1886. judging from the figure and description, must mean 0°46” thick. 
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falls and farther removed from that the bad effects punching: and may doubted 
than cylindrical punching: clearly the tendency force important part the metal around the punched hole 
the metal from the block ABCD into the above this temperature riveting. Baker found 
metal, and hence the pressure against and the heat imparted the rivet did not suffice melt 
Figure 116 thanin Figure 115. thick plate nor even toevaporate water, some small holes 
plate near the edge the rivet-hole.* 
Were contend that certain parts certain plates 
our boilers occasionally reach annealing tempera- 
ture, the apparent safety the other plates not exposed 
the heat and punched structures (bridges, ships), 
which never grow warm, would still confront us. 
total pressure AC, and hence the resulting pressure Further explanations, neither them satisfactory, are 
and CD, must greater than thin plate. excessive factor safety (actually ignorance) used, 
narrow plate the horizontal component the pressure land that the properties which the metal actually called 
readily relieved the horizontal bulging the strip practice display are less injured punching 
and the pressure and thus lessened. the testing-machine properties. 
Hence the greater injury cylindrical than conical| Special Forms Punch.—That the punch may attack 
punching, thick than thin, and wide than metal gradually, its face, instead being 
plates. For the latter further pointed out sometimes made sometimes helical (Kennedy’s 
269, 212, the strengthening the cold-worked part others) and sometimes concave-cylindrical, formed 
should weigh the more heavily against the weakening intersection cylinder large radius with axis 
heterogeneousness strength, the larger the perpendicular that the punch. Adopted primarily 
tion the whole sectional area which cold-worked. lessen the stress the punching machine, these ex- 
There general and natural surprise that, spite doubtless favor the metal well. Webb 
the well-known injury which does the testing-machine ported the average strength certain steel plates 


FIGURE 116. 


properties punching without reaming annealing 
habitually, successfully, and apparently safely used for 
both steel and iron boilersand many other important pur- 
poses. surprising are Cooper’s results, showing 
how greatly punched holes may elongated 
before the metal cracks. The explanation this last fact 
know not: possibly the first blows the drift set 
condition closely like that punching, 


working the ring immediately around the hole, and 
quickly remove the initial advantage which the drilled 
holes had over the punched ones. 

the apparent practical harmlessness punching 
various explanations are offered, none which seem 
wholly satisfactory. 

The explanation that the structural 
steel now used more ductile than that formerly 
beside the point: will hardly claimed that 
habitually more ductile than the most ductile steels 
Tables 121A and 122, and these that the injury 
the testing-machine properties has been abundantly 
shown. Note the ductility numbers and 
Table 121. Numbers the latter table are from 
material which when unannealed gave elongation 
4°5 inches, 61°7 contraction area, with 52,475 
pound stensile strength and 28,300 pounds elastic limit. 

The annealing effect the heat imparted the ring 
around the punched hole the rivet possible but not 
satisfactory explanation. the first place, the ex- 
periments recorded riveting does not seem benefit thick 
pieces appreciably, and precisely these whose 
machine properties are most injured punching and 
which, therefore, should expect especially treach- 
erous use. the second place, have seen 270, 
214, that gentle heating, say 300° (572° F., blue ox- 
ide-tint), increases least accelerates the effects cold- 
working, and should, explanation true, still far- 
ther raise the elastic limit the cold-worked ring around 
the punched hole, the heterogeneousness elastic limit, 


58,579 pounds per square inch when punched with 
common punches, but 63,929 pounds when punched 
with Kennedy’s, difference eight per cent. favor 
the The step punch, employed for many years 
punching steel rails the Troy Bessemer Works, gave 
surprisingly good results, but was abandoned years ago 
favor 

Dynamometer Punch, recording 
ure required punching, aims determine quickly and 
cheaply the hardness the metal, and thus its fitness 
for its intended use. has not come into use.* 

Work.—Many our best bridge-engineers require all 
punched work reamed, say inch allaround. Others 
permit punching withoutsubsequent treatment for riveted 
work, provided that the punched hole can increased 
25% drifting, without cracking either the hole the 
sheared edge the plate. But this practice may re- 
garded the exception. 

The Russian ministry roads 1885 forbad both 
punching and 

the Forth bridge all work drilled, and all sheared 
edges are planed.* 

informed that the best German engineers rarely 
permit steel for bridges and other important structures 
punched without reaming annealing, but not 


reaming annealing case punched wrought- 


Land-boiler Plates are generally punched without 
reaming annealing. the Pennsylvania Railroad loco- 
motive boiler-plates less than thick are thus 


Use and Testing Open-hearth Steel,” Excerpt 
Proc. Inst. Civ. Eng., XCII., 47, 1888. 

Iron and Steel Inst., 1878, I., 143. 

Hunt, School Mines Quarterly, IV., 228, 1883, Private Com- 
munication, Oct. 1888. 

Am. Inst. Mining Engineers, pp. 204, 596. 

Eng. and Min. XLII., 93, 1886. 

Baker, Private Communication, Nov. 2d, 

Martens, Private Communication, Nov. 1888. 
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thicker plates are drilled. England drilling seems 14” thin shanks sewing ma- 


very much more common than here, fact needles are like down from wire 


the rule while here the exception. 

Marine-boiler Plates, being much thicker than 
those land boilers, are usually drilled, and the best 
works are drilled and countersunk place. The drilling 
machinery excellent that Britain not thought 


rapid hammering. 

said that given weight wire yields this 
method thrice many needles the old method 
reducing the diameter the thinner part the needle 
Cold-hammering polishes the metal highly, 


materially more expensive, view the greater accuracy reduces accurately and uniformly the section sought, 


fit, drill than punch. Indeed Adamson came doubtless raises its elastic limit. 
this conclusion soon after Most American Overman, surgeons’ 
makers, however, receive this statement with engravers’ instruments acquire, hammering with 
The difference may due the more extensive use very polished hammer, great hardness, finer edge, 
gang-drills Britain than here. and greater elasticity than can given Whe- 
punching without subsequent reaming annealing this operation actually practiced for these purposes 
permitted case boilers United States know not: but makers these instruments whom 
Ship-work punched. The outer have asked have never heard such procedure, believe 
are necessarily countersunk, which removes much would not effective, and actually harden their 
injury due punching, and some the best builders ream instruments oil after heating redness gas-jet, 
anneal the more important members. Yet some ship- know observation. 
builders the highest standing Britain and most Dean’s hardening and strengthening the 
those this country always punch without further bore guns, etc., forcing through them one suc- 
ment (except the countersinking just referred to). steel cylinders olives, each slightly (say 
France, too, the mother drilling, only wider than the preceding, successiully used 
pieces are him and Uchatius for bronze guns, said applied 
For the United States navy steel shell-plates are punched Belgium steel gun-tubes, and the Credenda 
and important steel pieces hull-work are Steel Tube Company small steel tubes. does not, 
but many less important steel pieces are punched however, appear diminish erosion case steel 


without subsequent treatment. wrought-iron plates 
are used for the hulls, except for monitor-turrets, and 
these are punched without further treatment. Important 
wrought-iron pieces (not plates) for the hulls are usually 
punched without further treatment.” 

Steel rails are always drilled this country, and, 
far know, others 

used bell-hangers give wire higher elastic limit, 
sists subjecting the metal intermittent stress some- 
what above its elastic limit. the first application the 
weakest parts stretch during rest their elastic limit rises 
the next application the next weakest points stretch, 
gain elastic limit during the second rest, and on. The 
whole piece having been thus affected, further treat- 
ment this succession effects recurs, raising the elastic 
limit till finally coincides with the ultimate tensile 
strength. Carry the treatment farther and rupture en- 

When great accuracy pitch needed, soft iron 
chains are treated this process, being stretched exactly 
the pitch sought, and under stress greater than the 
expected working stress. ultimate strength simul- 
taneously 

acts much like cold-rolling. Steel 
rods are reduced wires Stubs’ wire) rapidly 
repeated blows light hammers striking over the whole 
each operation, and said that the whole reduction 


Steel for Boiler Making:” Excerpt Proc. Inst. Civ. Eng., 
XCIL., 58, 1888. 

Asst. Nav. Constructor Gatewood, PrivateCommunication, Nov. 25, 1888. 

L’Emploi Périssé, 25, 1884. The foregoing statements about 
are based extensive inquiries which have made both here 
and Britain. 

Towne, Yale Towne Mfg. Co., Trans. Am. Mech. Eng., VIIL., 
180, 1887. 


BLUE-SHORTNESS. 
290. only are wrought-iron 


and steel much more brittle blue heat the cold 


redness, but, while they are probably not seriously 
affected simple exposure blueness, even prolonged, 
yet they worked this range temperature they 
remain extremely brittle after cooling, and may indeed 
more brittle then than while blueness and Table 
130): this last point however not certain.. 

The loss ductility measured endurance bend- 
ing and drifting enormous: that this not due in- 
cipient cracks shown the simultaneous increase 
tensile strength, and the restoration ductility 
annealing. The effect blue-working ductility 
elongation (on rupture static tensile stress) 
very irregular, and apparently five out 
the eight cases Table 129 the elongation greater 
after than before blue-working. Heating redness may 
completely remove the effects blue-working (4, Table 
130). 

There thus general resemblance between the effects 
cold- and those blue-working, and may suspect 
that the immediate effect these two operations identi- 
calin nature. true that the gain elastic limit does 

Sweet, Trans. Am. Soc. Mech. Eng., 266, 1886. 

Durfee, Idem, Priv. Commun., Feb. 5th, 8th, 1889. 

Overman, The Manufacture Steel, 61, 1851. 

Thurston, Engineering, 530; Metallurg. Rev., I., 123: 
Rept. Commissioners Vienna Exhibition 1873, 324: Patent 
No. 90,244, May 18, 1869, Dean. 

Maitland, The Treatment Gun Steel,” Excerpt Proc. Inst. Civ. Eng., 
127, 1887. 

“The Working Steel,” Stromeyer, Excerpt Proc. Inst. Civ. Eng., 
1886, witb very important discussion. Also U.S. Naval Prof. Papers, No, 21, 
1887. blue here used generically include straw and blue oxide-tint 
temperatures, say 220° C., 430 Brass said have critical 


temperature brittleness like that iron, and some varieties aluminium 
bronze appear have one, 
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not seem excel that tensile strength markedly 
case blue- case cold-working, nor clear that 
the tensile strength and elastic limit increase during rest 
after blue- they after cold-working. But thisis nat- 
ural: for saw reason believe that heating cold- 


TasLe 130,—Errect or anp Work on DvuctiLity as INFERRED FROM DRIFTING. 
STROUDLEY. 


Endurance 

Drifting drifting. 
Treatment before drifting test. temperature. 
Diameter, inches, 

rupture, 


worked iron blueness greatly accelerated the changes Cold. 


may occur rapidly and nearly reach its full growth 
before the metal grows cold that considerable further 
change occurs thereafter. The effects blue-working are 
more intense and more injurious than those cold-work- 
ing. While the blue-worked iron tables 128 130 


ANCE OF REPEATED BENDING), STROMEYER. 


Pieces of open-hearth steel frame-plate 1’’ thics, cut in a planer to about 8’’ square, had a hole 
diameter drilled with its centre from each edge. These then treated 
indicated, and then drifted with drifts having taper per 100 length, till they split. 
certain cases the rupture-crack was from 0°05 inches (Discussion Stromeyer’s 
Paper, each case the test-piece first underwent the treatment given the second 
column: was then drifted at the temperature indicated in the third column, till it split, when the 
hole had been drifted out the diameter indicated the third column. 


usually somewhat stronger and one case (very soft steel, 
14, Table 129) 8,000 pounds stronger than the correspond- 
ing cold-worked iron, the loss flexibility and drifting 
power blue-working the whole very much heavier 
than cold-working. comparable cases 
Table 128, the previously blue-worked pieces endures 


The bendings last four columns for line were done blueness, all others were done the cold, 


40° bendings (after preliminary treat 
ment) endured before rupture. 


Preliminary treatment. 


stee = O104, stee e 
3) Annealed a ueness,.... | Dot CR. 


either flexibility tensile properties, and whether 
tested blueness after cooling, than the Lowmoor iron 
with only theseelements. clear that the 
wrought-iron, and Table 129, less than the 


rest, days, between preliminary treatment 
| and bending. 


Number 40° bendings endured before rupture. 


20 


| 4 


According Stromeyer the fracture blueness silky, 
though the steel fairly but blue-worked pieces 
broken cold yield crystalline fracture. 


lines the preliminary treatment for Lowmoor iron and very soft steel was 
twist the piece 90° four times length inches, apparently 90° twice. case 
soft and half-hard steel was twist the piece 45° one way 
Each piece the half-hard and the soft steel was first baked for two nights core- 
oven, The bendings the last four columns were each about 40° aradius 1°75 inches, 
the piece being bent 40°, straightened, bent 40° the opposite direction, and forth. Blue- 
used generically include straw and blue oxide-tint temperatures, say 230° 316° 

every case except line the numbers columns are the numbers bendings 
the cold through 40° which the piece, after receiving the treatment specified the column pre- 
liminary endured before rupture. line the numbers indicate the number 40° 
bendings blueness which the piece without previous treatment endured blue heat before 
rupture, 


Journ. Iron and St. Inst., 1878, 396. 

Valton, Metallurg. Rev., I., 170, 1877. 

Jour. Iron and Steel Inst., Gillott, Jeremiah Head and 
Isherwood state that steel injured more than wrought-iron blue-working. 


Others hold the opposite view. Working Steel,” Stromeyer, pp. 89, 57, 
86, 67. 


Preliminary treatment. Tensile Tensile Tensile Tensile | 
sq. in. in. | sq. in. in. in. 8q. in. in. sq. in, 
2. Flattened cold... 71,680 45,920 12°9 | 
Lowmoor wrought-iron, IIT Very soft IV. Soft steel. Half-hard VI. 
10, Blue-annealed 49,900 31,584 60,500 45,024 10°4 20°6 
52,900 28,000 66,000 51,072 67,000 40,992 20°2 76,000 43,904 
13. Twisted 52,000 34,048 63,100 16°3 66,100 
14, ds 55,000 86,512 16°3 71,000 | 55, 104 27 9 67,900 47,483 


every case, except line numbers columns VI. are the results tests tne cold made test-pieces which had endured the treatment specified the column 

line the previously untreated piece was ruptured tensilely blue heat 

The treatment supposed identical for the several columns each line, except for those line 

The lines braced together are supposed represent tests the same material materials, 

All tests were made cold except Number which was tested while blue-hot. 

Stroudley, discussion paper, 64. They bent once 45°, and straightened hammering. 

The unprepared (9) soft and half-hard steel had been annealed from 

The blue-annealed pieces were kept blueness four nights, 

The bent pieces (11, 12) were bent toa radius and flattened: think this means that they were bent double, and the bend flattened close, and not reopened but the wording 

The twisting 14) was angle 90° and back, 

Stromeyer, The Working Steel, excerpt Proc. Inst., Civ. Eng., XIV,, 
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trated bending common tensile test-piece the 


middle while blue-hot, cooling and 
it, when breaks Figure the unstrengthened 


contracting and Extreme blue-shortness 


Fig. 


= 
be 

t 
S 


= 


Local Strengthening Blue-working. Unwin. 


reported the case soft-steel which, cooled 
owing the hammer, shattered when 
struck: and that steel which, though very 
malleable when cold, went pieces while 
rolling, cooled below red ness. 


ures Finally, much crucible steel, the form 
bars, plates, etc., habitually rolled hammered till 
its temperature has fallen below visible redness. The 
lesson thus seems be, avoid blue-working wholly you 
can: not, then use cautiously and very moderately, 
unless you anneal later. 

heating their bearings marine and other shafts, 
railway axles, etc., are liable reach blueness, are guns 
through rapid firing, when accidents may readily occur. 
practice many the best American bridge engineers 
do, others not positively forbid blue-working. The 
Russian Ministry Roads 1885 ordered that all bend- 
ing should hot, apparently redness.” 

Blue-working without subsequent annealing rarely 
permitted for the steel the Forth Bridge, though the 
rivets and small angles and tees are liable worked 


Valton found that his workmen had long and are not subsequently annealed.' in- 
blue-shortness, and avoided hammering blueness: formed that good German bridge engineers permit blue- 
said have been known the Yorkshire iron works for working occasionally case steel, and usually case 
more than fifty years, and some have long wrought-iron. 
urged their customers avoid blue-work: yet the said that some boiler-makers allow 
cussion Stromeyer’s paper 1886 showed that many ing, stopping work when the metal becomes 
experienced iron-workers then disbelieved were that longer glows when rubbed with wood: others 
ignorant blue-shortness, and have found this true stop while the metal still visibly red. Others insist 
very many American iron-workers. that necessary adjust some work, g., marine 

But while blue-working even moderation certainly boiler-fronts, blueness: that, despite the most careful 
lessens ductility, least the great majority cases, hot-working, adjustment needed after the distortion 
yet the injury not necessarily fatal. Thus Stromeyer due cooling, especially as, owing the endless variety 
found that two twists 45° length six inches patterns, flanging the press single heat not 
not diminish the bending-endurance very soft steel and practicable: that adjusting cold would lead excessive 
Lowmoor iron materially, though four twists 90° waste time, iron bent more quickly blueness 
jured them greatly (13, Steel plates thick than when cold: hence these pieces are warmed locally 
have been bent closed circle 19” diameter, blueness applying hot irons. anneal afterwards 
flattened again, and again bent the reverse way the would useless, fresh adjustment would needed 
same circle, all blueness, without sign cooling. Certain that most American, and 

Two plates, one heated blueness, the other forged least many foreign boiler-makers, habitually adjust 


its temperature fell from bright redness blueness, blueness. Blue-working without subsequent annealing 


were bent double, flattened under steam-hammer, for boilers for the United States navy, but not 
again broken open while blue-hot: crack could for the hull-work.! 

tected the outside the bend.* Their fractures ex- 

actly resembled those similar piece bent double THE TREACHERY STEEL. 


opened similarly but cold. Again, though many TREACHERY may arbitrarily 
nize that machine-riveting has great advantage over divide the failures steel and wrought-iron into the nor- 
hand-riveting, that its work ceases before the rivet ones which occur because the known proper conditions 
blueness, while the hand-riveter usually continues ham- manufacture use are violated, and the really mys- 
mering while the rivet passing yet ones. course, many failures placed the first 


few hand-worked rivets fail use, and the difficulty class might further examination found 
getting riveted work apart does not point serious the second. 


Millions car axles, blue from boxes,” evidence seems show that given number 


chilled with snow and jarred under heavy load pieces, say 100,000 wrought- and 100,000 ingot-iron, 
rail-joints, yet are apparently unharmed. Among more the former than the latter fail manufacture, 
many thousand steel boilers, tens thousands plates assembling and use: ingot-iron the whole more trust 


must have been worked more less blueness: yet worthy than puddled iron. But though the failures are 


This result reported three observers independently, Unwin, Baker and fewer among the 100,000 ingot-iron pieces, yet the number 

greater among them than wrought-iron pieces. 


g., the Steel Company Scotland. 
Parker, Anderson, Idem, pp. 39, 61, 41. use Mr. this evidence will return. 


words, not quite certain their meaning. 


riveting ships’ plutes the rivet usually left while hot, and again tightened the early use Bessemer and open-hearth steel 


when cold, while boiler-riveting the rivet worked continuously, and, many then unexplained and hence then mysterious fail- 
course, through the blue heat. This because the flat counter-sunk head the 

ex- 


terruption naturally occurs blueness while more work needed and Mining XLII., 93, 


Private communication, Baker, Nov. 2d, 1888. 
Gatewood, private communication, Nov. 25th, 1888. 


making the conical head the boiler-rivet that, though worked continuously, 
grows nearly cold before finished. 
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planation most them would probably have been 
seen. But even to-day certain unexplained and appar- 
ently inexplicable failures occur steel, inexplicable 
spite full and intelligent investigation. They are ex- 
tremely rare, but not think that they can ignored 
The mystery some them may due 
overlooking purposely suppressing conditions which 
would readily explain them: but believe that the true 
explanation others lies beyond our present knowledge. 

learn few truly mysterious accidents wrought- 
iron: they have not attained the publicity that has be- 
fallen the mysterious failures steel, thanks partly 
many motives, mostly honorable, and partly the very 
nature the case: the newer metal, probation, has 
deserved the closer scrutiny. 

But the mysterious accidents reported case steel 
exceed those case wrought-iron greater extent 
than can readily accounted for this way. One addi- 
tional explanation that, owing the very nature the 
processes which steel and wrought-iron are made, 
carelessness and ignorance, whether selecting materials, 
conducting the processes, examining the product, 
more likely lead the making and selling treach- 
erous steel, treacherous simply because unsuited the 
purpose for which sold, too highly carburetted 
positively bad, bad owing combination high 
phosphorus with high carbon, serious segregation, 
serious pipes, internal cracks, etc. The very pliancy 


the steel-making processes, the ease for instance 


charge may raised the shortest notice from 
1%, demands increased watchfulness prevent and detect 
unsought variation: invaluable the watchful and the 
intelligent, stumbling block the ignorant and the 
heedless. 

Further, conceivable that the presence slag 
wrought-iron, while source weakness, may some 
obscure way lend certain security against the mysterious 
failures whose very nature obscure. 

Let the mysterious class failures illustrated two 
famous cases, one which steel plates, which had passed 
examination, seemed become extremely brittle after 
rolling and testing but before the boilers made from them 
were tested, case which caused widespread dismay 
and another which steel, certainly initially good enough 
endure the trying conditions boiler-construction, 
became astonishingly brittle during two and half years’ 
service. 

Some steel boiler-plates, containing about 
carbon, rolled from 22-inch ingots, had passed tensile, and 
quenching and bending tests well (nearly all the latter being 
satisfactorily passed rough sheared unplaned pieces), 
had been punched, heated slightly, and bent the proper 
curvature, and the rivet holes had been reamed out about 
size place, when accidental concussion 
caused the steel crack between some rivet holes not the 
immediate neighborhood the spot directly injured. The 
plates, thought injured punching, were now an- 
nealed, way that some them may have been 
much overheated. The boilers were now riveted apparently 


Parker, Chief Eng., Surveyor Lloyd’s Register, Trans, Inst. Nav. Arch. 
12, 1881. 


safely: but one tore asunder three pieces hydraulic 

testing, before reaching 140 pounds pressure, while another 

was found cracked behind the rivet holes before the test- 

ing water was introduced. The metal was now carefully 

studied. Large pieces could broken from the plates 

with single blow hammer: the metal still showed 

normal tensile strength and elongation, but abnormal 

fracture, part with brilliant facets from one eighth 
one quarter-inch wide. Under bending tests, strips cut 

close the rivet-holes and others purposely punched were 
extraordinarily brittle, while others cut from 
the rivet-holes behaved normally. Strips containing the 
original rivet-holes became tough annealing: others 
purposely punched were made tough either reaming 
annealing. Examination one plate showed marked but 
not extraordinary segregation (No. 62, Table 96). When 
the plates were rolled half the original thickness, 

the fracture and properties general normat. 

offer the following may not the true 
one, but seems cover the ground. The plates were 
bad initially, possibly owing excessively high casting 
temperature. Witness the undue brittleness caused 
punching and the segregation: but not bad that they 
could not pass somewhat perfunctory examination. 


properly annealed they would never have been 


heard from. annealing they were burnt: witness the 


ultra-coarse fracture. The burning was natur- 


ally most severe along the edges which would the hot- 
test part: hence the much greater brittleness near the 
punched holes than away fromthem. The burnt steel was 
naturally made extremely brittle punching. 

The effects burning were modified certain extent 
annealing, but not completely removed. The brittle- 
ness directly due burning was greatly lessened: hence 
the annealed strips bend fairly. But the tendency be- 
come brittle when punched not removed, not re- 
moved completely: hence the metal, even when an- 
nealed, isagain made brittle punching. But while the 
annealing applied before punching does not remove this 
liability made brittle punching, applied 
punching removes the effect this operation: hence 
the fair bends obtained with the metal annealed after 
punching. Remember, all this not 
know that the effects burning persist this specific 
way. 

The Maginnis two British steamers, 
and the transatlantic and colonial trades, had three 
boilers built Jack, from steel made the Wear- 
dale Coal and Iron Company, two-and-a-half-ton acid 
Bessemer converters, cast ingots about nine inches 
thick, and reduced plates from inch thick, 
and containing (at least case some cracked combus- 
tion chamber plates) 


Carbon, Silicon, 


The tensile properties follow. 


Phosphorus, Sulphur, 


Manganese, 


Tensile strength, Elongation, 
40 tests before leaving the 58,332@ 68,095 19° 75@27 
Tests from cracked combustion chamber plates, steamer with 


The steel actually used passed inspection Lloyds’ 


Maginnis, The Engineer,” LX., 447, 1885. Also Kent, Trans, 
Inst. Min. Eng., XIV., 812, 1886. 
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and the Board Trade, but forty per cent that 
failed pass, and was replaced. The accepted material 
endured the usual boiler-shop work, welding included, 
without mishap. 
welding. 


rolled thick than farther reduced thin plate: 
that these thick made from thin ingots, may 
left the rolls high temperature that serious 


The furnaces were annealed after occurred during the subsequent slow un- 


disturbed cooling. But not wholly satisfying, 


With careful scaling and the usual precautions, the because other pieces steel, and notably rails, are 


boilers behaved normally service for two-and-a-half 
years, when they failed the following remarkable 
way. 

Steamer —Three weeks after blowing down, and while 
work beyond the usual scaling was going on, crack 
about thirty inches long, open one-eighth inch 
and one-sixteenth top,* formed spontaneously 
bustion-chamber plate. About three months later. and 
few days after shutting off steam, crack 
over two feet long formed with alarming report, 
wing which workmen were removing the 
scale. 

Steamer 2.—At the same period work case 
steamer thirteen days after letting down steam, 
crack twenty-seven inches long formed 
chamber plate with areport which nearly deafened 
boiler-maker. Three months later further 
formed. 

Parts the plates now being extraordinarily brittle, 
the boilers were broken up, with startling results. 
unriveting the pipes connecting boiler and steam chest, 
after few blows they were found cracking all direc- 
tions, much that none the nine steamer 
off whole. Next butt-strap cracked almost across be- 
tween rivet-holes. Later general smash was 
enced, the front-plates cracking and starring, and the 
flanges breaking off. The furnaces the same time acted 
just the same manner, the cracks going through the, 
rivet-holes such extent allow the ends come 
off whole, and form hoops for the lads play with 
the meal-hour.”’ 

see easy explanation. Internal strains and 
terioration, homogeneousness, crystallization, excessive 
dimensions plates, and untrustworthiness Bessemer 
steel general, are justly pointed out Kent 
improbable causes: innumerable plates appear 
jected conditions favoring failure from these causes 
much these plates were. Yet they not fail, while 
not one two, but very many these plates fail aston- 
ishingly. His ownexplanation, heterogeneousness, owing 
imperfectly mixing the recarburizer with the blown 
metal, hoists with his own petard, because know that 
plates, rails, are often not usually markedly 
heterogeneous, yet they fail not. Neither probable 
that degree heterogeneousness sufficiently unusual 
induce such unusual results would have happened fall 
all these plates, representing many different Bessemer 
blows, especially good boiler-plate steel had been made 
for years these same converters, and, according the 
steel-maker, under exactly the same conditions, with one 
exception—that these plates were thicker than those 
viously made. Herein lies possible explanation. Clearly, 
the temperature which the ingot raised for rolling, 
the rapidity rolling. and the reduction per pass the 
same, the met tal’ temperature will much higher 


These are given Maginnis. Others have quoted him in- 
correctly. 


(TO 


finished unduly hot without disaster: and, second, 
far know, unduly high finishing tem- 


perature does not produce this specific effect yielding 
metal which, only moderately bad first, undergoes 
extraordinary deterioration under the indefinitely repeated 
expansion and contraction, vibration, etc., incident 
use. This objection, indeed, applies with equal force 
all other theories but one, wit, that the boiler under- 
went some extraordinary treatment during service, such 


being highly heated and then quenched with water. 


But improbable that this would happen all six 
these sister-boilers two different vessels the same 
period service. 

Careless inspection, permitting some plates heats 
pass untested, might account for the difference between 
the original tensile properties and those found strips 
cut from the broken pieces, but not for the extraordinary 
brittleness after service plates which before service must 
all have been least moderately tough, for they endured 


the trying ordeal boiler-making. can hardly doubt 


that the metal deteriorated greatly after the boilers were 


though the tendency liability deterioration 


was probably incurred the steel works 
shop, both: but how incurred know not. 

One striking feature must not overlooked the fail- 
ures occurred when the boilers were not under steam. 
This may give the future investigator clue. in- 
formed that, the Pennsylvania Railroad, there have 


within the last ten years perhaps twenty cases 
the boiler-plates locomotive engines have snapped 
either cold under half informant 


not sure that single such case has happened under full 

the failures which have termed normal, 
those which are supposed due violation known 
canons manufacture treatment, find large part 
attributed blue-working internal stress due local 
heating, and heterogeneousness strength and elastic 
limit due tocold-working come for their share 
1881 Parker reported that, the construction 1,100 
steel boilers, representing 17,000 tons material, none 
Lloyd’s surveyors had met brittle plate. They 
had investigated many the supposed mysterious failures 
steel plates which had stood all the required tests, had 
been riveted into place, and then had been reported 
crack without being touched and they had traced them 
all clearly improper manipulation, the metal 
neighborhoood the crack being found ductile 
rupture had relieved the internal gives the 
following example: 10-foot boiler was nearly com- 
pletely riveted, when, returning from dinner, the 


Dudley, private communication, Nov. 26, 1888. 

Riley states that inevery nearly every case mysterious failure 
ingot iron that has come before (the steel makers) have concluded that 
was due working Trans. Inst. Nav. Arch., 131, 
1886. 


Inst. Nav. Arch., XXII., 12, 1881. 
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riveters found that the plate which they had lately been 
working had torn fora distance eighteen inches. 
accident the bolts that had been holding the furnace 
the front-plate had not been taken out. removing 
them, the rivet-holes, though originally drilled true 
place, were found quite inch blind, showing that the 
furnace had been smaller than the circular part the 
plate which had riveted, had been stretched 
riveting, stress being thrown the metal which eventu- 
ally sufficed tear it.* 

surprising that the workmen could put enough 
stress upon the plate tear all, were free from 
initial flaw weakness: further, the flue was nine feet 
circumference, and the metal shows 26% elongation 
tensile testing, uniform strength should enlarge the 
flue more than two feet before causing rupture, while 
Thus this explanation not exactly convincing its 
face yet may the true one: for have seen 269 
and especially the end 271, 217, that the total 
elongation may greatly lessened cold-working, and 
that the effects cold-working increasing long 
after the cold-working itself has and may the 
capacity for elongation have been here greatly lessened 
the peculiar, oft-interrupted, jerky stretching which the 
material underwent was drifted 
Further, possible that the stretching, far from being 
uniformly distributed, may really have been gradually con- 
centrated successive rivets, that and 
rapidly increasing proportion fell 
parts the plate. Thus should not scout Mr. Parker’s 
statement,—-he voices the opinions many intelligent 
engineers—yet seems probable that many failures 
which are referred brutal treatment from 
maker may due other causes, such line brittle- 
nes otherwise tough plate, and that considerable 
proportion the failures still imperfectly explained. 
instinctively seek explanations, and, failing satis- 
factory one, gull ourselves, and hatch our porcelain nest- 

Many these surprising cracks ingot-iron plates occur 
without reduction the metal’s area the cracked 
while under common tensile stress the area would usually 
reduced more than and sometimes more than 
per cent. some these cases the metal the very 
edge the crack seems tough. Again, sometimes the 
cracks can readily extended, even extend themselves, 
for certain distance, while beyond they 
refuse go. Here are few examples. 

the Maginnis case, some cracks which were started 
hammering began showing peculiar black shade 
about inch wide, and after another blow faint hair- 
like score became visible, which without further blows 
gradually opened and extended automatically, till fully 
veloped: other cracks formed almost simultaneously with 
the blow the hammer. two cases Maginnis had the 
metal one side the crack held firmly, while that 
the other was struck order extend the crack, shown 
Figure 118. one, the crack extended about four 


Parker, discussion paper the Working Steel, Excerpt. 
Inst. Civ. Eng., 35, 1886. 


Kirk, Trans. Inst. Nav. Arch., 1885. 


inches the first blow, leaving only inches solid 
plate. remaining part was hammered flat and re- 
straightened without extending the crack. The other was 
hammered flat the line the ack, straightened, and 


hammered flat the opposite way without lengthening 
the crack. 


Fig. 


= 
a 


SHADED PART 
BROKEN WITH ONE BLOW 


Fig. 


EXTENDED 
WITH 
ONE BLOW 


it 


BENT. FLAT 


Spontaneous Cracks which cannot Extended. Maginnis, 


another case with bright crystallized sides, 
open-hearth steel plate, could not extended wedg- 
ing, apparently having gone its full length automatically, 
and then refusing togofurther. bending tests 
from its very sides were normal.° 

removing long-used steel locomotive fire-box 
repair its cracked crown sheet, two opposite side sheets 
cracked, one which, containing carbon, was 
examined the Watertown The crack extended 
into five stay-bolt holes, stopping inches short the 
edge, and was formed with apparent contrac- 
tion the plate’s sectional area its surfaces were granular 
with marked radiant appearance. Yet the metal was 
fairly. ductile around and even the very edge the 
crack: for strip, cut parallel with and including one 
edge the crack, was bent 180° and nearly closed down 
without rupture, and tensile test-pieces cut from near the 
crack had the following properties 


Tensile strength 


Elastic limit, Elongation, Contraction 


on) 64,000 with 44,530 15°2 and 43°4 


Houston® reports that steel plate was 
flanged into locomotive throat-sheet: the next morning 
crack appeared the unheated, untreated, 
planed end, and grew for about week, finally reaching 
across the plate the part which had been heated. 
The tensile strength test-piece which had the crystal- 
line face the crack for one edge was 68,580 pounds per 
square inch, its reduction area and its fracture 
fibrous. 

The stress induced sudden cooling doubtless the 
cause the treachery hardened steel, which case 
has been noted foot-note page 181, and which 
ther illustrated the failure some steel punches and 
dies which, after hardening without tempering, were 
ground inch five times alternately each side, 
reducing their total thickness few hours 
after grinding they began crack and nearly all were 
thus Grinding still more lightly, that only 
inch was removed ten grindings (approximately 
inch each), the same results 

But sudden cooling cannot account for these accidents 


Rept. Tests Metals Watertown Arsenal, year 1885, 1,053, 1888. This 
interesting case here admirably illustrated. 

Trans. Am. Soc. Mech. Eng., X., 1889, appear. 

Fuller, Trans. Mech. Eng., X., 1889, appear. 

Idem, Private Communication, Dec. 12th, 1888. Ihave one these inter- 
esting dies collection. 
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boiler-plate steel, for the metal itself tough soon 
the stress has been relieved cracking. 

The cause such cracks these certainly obscure. 
They may due defects the ingot, such pipe, 
heterogeneousness due segregation imperfect 
mixing. itis not easy see why its sides 
are not welded least well certain amount 
reduction area occurs rupture. They may due 
the the coarse crystals which form 
temperature: surprising that these 
crystals are not broken during rolling. They may 
due unduly high finishing temperature: but so, 
why does the crack stop abruptly? They may due 
severe highly localized stress, due turn local heat- 
ing. Such stress combined with unduly high finishing 
temperature and with heterogeneousness, seems possible 
cause. the first place the very rarity such failures 
suggests that they are due, not toa single condition, but 
unusual combination conditions. Next, hetero- 
geneousness and high finishing temperature help 
account for the brilliant coarse crystallization. Hetero- 
geneousness helps account for the fact that, when these 
failures occur ail, usually bad steel; because 
bad steel, whether bad because cast too hot, because too 
phosphoric, because cold that the recarburizer does 
not melt and diffuse thoroughly, especially liable 
heterogeneousness, high casting temperature clearly 
favoring segregation, high phosphorus favoring the segre- 
gation phosphoric, brittle, coarsely crystalline bodies. 
Heterogeneousness and local heating help account for 
the extreme localization the weakness. Suppose thin 
streak some segregated, say phosphoric compound, 
unmelted lump recarburizer, existing the plate: 
suppose that this compound tends strongly crystallize 
coarsely suppose that, thanks this and its different 
rate dilatation, our line weakness intensified dur- 
ing heating and cooling: that high finishing tempera- 
ture further favors coarse crystallization: that, during 
the cooling which follows some local heating, .and while 
the temperature sinking past some point critical 
weakness, say blue-heat, irregular contraction induces 
stress perpendicular our streak, sufficient weaken 
the adhesion between the dissimilar coarse crystals which 
constitute it, perhaps sufficient even part some them, 
least break off the dowels which bind them 
together. The weakness our streak now greatly 
exaggerated, and relatively slight stress arising 
service may suffice cause rupture. Now lacked 
heterogeneousness, the stress due local heating 
had such direction and intensity that just failed 
part our crystals blueness, our segregated body 
had not been made coarsely crystalline high finishing 
temperature, our weak streak might still but little 
weaker than the rest the metal: for while stress 
which just fell short causing incipient rupture 
temperature critical weakness might little harm, 
slightly greater stress might disastrous. 

The above not offered the true explanation: in- 
the kind rare combination circumstances which may 
lead mysterious failure. 

Here are few other cases. 

testing cylindrical steel boiler feet diam- 


STEEL. 

eter, properly designed for 150 pounds pressure, when the 
pressure reached 240 pounds plate inches thick, 
weighing nearly three tons, tore completely across. The 
tensile strength strip from this plate was 66,304 
pounds per square inch, and its elongation 20% inches: 
other strips bent nearly double cold, yet the plate now 
failed under less than quarter this stress, and without 
attributed its high proportion carbon, about 
unfitting for the rough treatment the boiler-shop: 
and its thickness, which probably led finishing 
unduly high temperature and unduly slow cooling, 
both leading coarse crystallization. Admitting these, 
the low ductility and tensile strength material which 
had behaved well under test still 

ship’s steel stringer plate, worked into place satis- 
factorily, cracked during the next night not through the 
rivet-holes any point weakness, but through its solid 
body.” 

294. TRUSTWORTHINESS STEEL, both abso- 
lute and relative that wrought-iron here evidenced. 

First, have statements eminent engineers, 
such who has had more cases mysterious 
fracture with the few tons wrought-iron than with the 
24,000 tons steel used the Forth Bridge, where the 
work pressed forward night and day with precau- 
tions which would not needed equally case the best 
Lowmoor wrought-iron were used: Sir who 
states that officers men the Admiralty dockyards 
are perfectly enamored steel, finding much more 
trustworthy every way than wrought-iron: and 
who, far from having treat steel more carefully 
than wrought-iron, habitually and successfully subjects 
treatment which would fatal wrought iron. 

Then have such remarkable numerical results the 
following. has lost but one plate among 
received from certain welding 600 
feet steel plates weekly loses perhaps one plate 
three months, while with wrought-iron the failures 
amounted 12°5%: and not accident has happened 
any the 3,000 steel boilers which has built. 

Krupp,* whose guns are crucible steel, states that 
not single gun made him during the last seventeen 
years has 

the famous shipbuilding firm Wm. Denny 


Parker, Experience the Use Thick Steel Boiler-Plates.” Excerpt 
Proc. Inst, Nav. Arch., XXVI., 

bSir Reed, discussion Stromeyer’s paper Working Steel.” 
Excerpt Proc. Inst. Civ. Eng., LXXXIV., 73, 1886: Also Naval Prof. 
Papers, No. 21, 64, 1887. 

Engineer charge the Forth Bridge. Trans. Am. Soc 
Mech. Eng., VIIL., 168, 1887. but fair state, however, that Mr. Baker 
permits punching, requires all sheared edges planed, and rarely permits 
blue-working. 288, 290.) These precautions are doubtless desirable even 
case the best Lowmoor iron, but opinions may differ their being neces 
sary. 

Discussion Stromeyer’s paper Mild Steel the Workiug Steel. Excerpt 
Proc. Inst. Civ. Eng., 73, 1886. 

the great ship-building firm Napier Sons, Glasgow. Trans. Inst 
Arch., 124, 1886. With steel, round heavy flang 
eleven inches deep, have done often enough, knocking down with steam 
hammer. have not case failure. had beena piece (wrought- 
iron plate dare not have done such thing the first blow would have 
broken right through. Again, flange steel plate for furnuce mouth 
push die right through one heat which dare not 

Discussion Goodall’s paper Open-Hearth Steel for Boiler-Making,” 
cerpt, Proc. Inst. Civ. Eng., XCII., 63, 1888. 

Stahl und Eisen, VIII., 52, 1888. 


Trans. Inst. Nav. Arch., 65, 1886. 
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and Brothers, (which goes the principle that steel 
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Several inquiries, which have addressed engineers 


cannot stand the rough usage shipyard punching, whose prolonged experience has been such nature 
shearing and hammering, the sooner fails the better), in| give them unusual opportunities for observation, have 


building eighty steel vessels used, the year 
1880, 7,000 tons 58,000 pieces steel, losing six 
plates and one angle-piece, about and from 1880 
1886 48,000 tons steel 350,000 pieces, losing 
pieces, 0°003%. They have often lost more than four 
times this amount single wrought-iron vessel. 

Martell,* Chief Surveyor Lloyd’s Register, reports 
that and including the year 1885, 444 steel vessels 
were built, and classed his company. Among these 
learns seven total losses, which thinks remarkably 
few one was stranding, two vessels foundered gales, 
one was sunk iceberg, one sailing vessel, two 
were lost means not stated. investigation 
Lloyds’ surveyors into the durability steel vessels, sixty 
cases were specially reported five out the eight 
typical cases which Martell reports, the steel vessel safely 
endured grounding collision which would have sunk 
wrought-iron one. 

John Brown and Company’s Works? more than four 
thousand very large steel boiler-front-plates were made 
the five years ending 1857, being flanged one heat 
all the way round, and without single 

states that, 4,464 wrought-iron plates 
which has used for boiler-making since the introduction 
steel for boilers 1875, 2°68% were defective and 
spoilt working, together while 4,236 steel 
plates which used the same time were defective 
and 0°68% spoilt working, together 1°72%: and this 
considerable proportion seems justly chargeable his 
workmen’s lack experience with the new material. 

states that not accident has occurred 
under steam among the upwards 4,000 steel marine 
boilers built, which represent over 160,000 tons steel. 
The Maginnis case, however, suggests that boiler ex- 
plosions may account for some the cases which 
steamers have been lost without tidings. 

Next, probable that wrought-iron sometimes fails 
thesame mysterious way steel, though strikingly few 
mysterious failures are reported case the former 
metal. Stromeyer reports two cases, one which 
examining wrought-iron boiler which had been out 
use for about three months, found crack twenty- 
three inches long, extending from one plate into the next, 


and doubtless, says, formed within twelve 


previous his survey: the iron seemed soft chipping. 
the second plate cracked quite across with loud 
report during the dinner-hour, and about two weeks after 
the boiler was blown 

reported that, about the year 1848, the wrought- 
iron boiler-furnaces the British-built steamer Leip- 
zig cracked down the sides after several trips Hamburg 
and back, just the Maginnis 

50. 

Ellis, discussion paper Steel for Boiler- 
making,” excerpt Proc. Inst. Civ. Eng., 40, 1888. 

Idem, 25. 

Discussion Stromeyer’s paper the Working Steel,” Excerpt Proc. 
Inst. Civ. Eng., 40, 

Idem, 76. 

Harrison, letter. Engineer,” LX., 504, 1885. have, unfor- 
tunately, little ground for judging how accurately the circumstances this failure 


have survived the thirty-five years which elapsed before Mr. Harrison’s brief 
notice appeared. 


failed bring light other failures wrought-iron 
boilers which could reasonably classed mysterious. 

The liability injury through cold- 
through local heating, overheating, unduly high finishing 
temperature, etc., probably increases rapidly both the 
percentage carbon and that phosphorus increase. 
Moreover, the liability injury improper heat treat- 
ment probably greater ingot- than wrought-iron. 
Further, heterogeneousness, whether from segregation 
imperfect mixing, probably increases the liability injury. 
Finally, injury actually received from certain these 
causes seems increase greatly the liability injury 
through certain overheatingand too high finishing 
temperature increase the liability injury through 
local heating and cold-working, though this point one 
may not speak too positively. 

view these facts, ignoring our natural dread the 
untried, can see three simple reasons why the tieachery 
steel, once serious thing, now almost the past. 

First, the has learnt experience. 
knows to-day far better the effects high percentage 
carbon phosphorus, cracks, pipes and blowholes, 
segregation and imperfect mixing, over heating, 
finishing too hot and too cold. Knowing, guards against 
them more effectually, and keeps home much steel that 
would formerly have sent into the market. Those who 
would not could not learn and do, have been driven out 
the business: the conditions necessary for producing 
good sound steel the acid Bessemer and open-hearth 
processes have been mastered. and the basic process 
came along, with new conditions, new liabilities un- 
soundness, great hue and cry about mysterious fractures 
followed, and Lloyd’s Register provisionally forbade the 
use basic Much basic steel was irregular, much 
brittle throughout: too much carbon, too much phos- 
phorus, too cold teeming, imperfect mixing. Still there was 
little doubt that, with further experience, these difficulties 
the basic process would mastered those the acid 
process had been. Later still, coming the present time, 
these difficulties yield more and more. 

second reason that steel-users have learnt better 
what steel will and what will not endure. difficult 
estimate the importance this. the one hand 
eminent insist that they treat steel exactly like 
wrought-iron, even more severely, yet with perfect im- 
punity. Many excellent American boiler-makers are 
absolutely ignorant the injury caused blue-working 


This occurred December 17th, 1885, and from then least till July 27th, 
1887, basic steel was used vessels classed Lloyd’s, (Martell, ‘‘On the 
Present Position Occupied Basic Steel.” Excerpt, Proc. Inst. Nav. Arch., 
1887.) day last mentioned, however, White reported 
that trial lot basic steel ordered the Admiralty for the less important 
parts vessels, though part severely tested working, bebaved well 
show that basic steel could used confidently for such purposes. Some 
Recent Experiments with Basic Steel,” idem.) 

Lloyd’s Register now permits the use basic steel for ship and marine boiler- 
work, provided that made works inspected and approved, and that 
passes the specified tests. (Wm. Parker, Chief Engineer-Surveyor Lloyd’s. 
Private communication, 5th, 1889.) 

Ward, Trans. Nav. Arch., 66, 1886, speaking the re- 
markable success his firm steel ship-building, states not only that his yard 
steel receives the same treatment wrought-iron (save the annealing certain 
straps) but that ‘‘no amount instruction would ever gain better different 
treatment the hands the workmen than (wrought-) iron has always 
West echoes these statements (idem, 127). 
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punching, full know that look, sometimes 
puzzled, oftener pitying, which question the advis- 

ability avoiding blue heat, drilling reaming, 

annealing after severe abuse, calls forth. 

Now seems clear that steel endures certain kinds 
abuse much better than wrought-iron, and here prob- 
ably treated badly and perhaps worse than wrought-iron. 
But probable that other forms abuse, such local 
heating and over-heating, injure more than wrought-iron. 
And seems very probable that partly because 
know and avoid these that have fewer accidents with 
ingot-iron to-day than formerly. Several skilled American 
ship-builders assure that they still have many not 
more accidents with ingot- than with wrought-iron: and 
this seems readily explained supposing that their fore- 
menand workmen not yet understand the metal’s weak- 
nesses fully, for know that they use admirable metal. 


really important, arise insensibly, realized 
ship-builder, foreman even workmen. Owners iron- 
working establishments have assured me, and believe 
honestly, that ingot- and wrought-iron were treated ex- 
actly alike their men: within five minutes their black- 
smiths have assured that they dared not heat ingot- 
iron highly wrought-iron, though they were not sure 
that they did the ingot-iron would injured. Ignore 
not the personal equation: your admirer will e’er mini- 
mize, your distruster exaggerate your faults. 


THE EFFECT WORK. 

295. The almost self-evident proposition that wrought- 
iron,—consisting originally but slightly adherent par- 
ticles, and, after fagotting, wholly inadherent bars,— 
should greatly strengthened and toughened work, 
abundantly proved experience, led naturally the 


Again, ship-builder’s statement, that his yard steel belief that ingot-metal would similarly improved. 


treated exactly like wrought-iron, must received 
very cautiously: for differences, apparently slight but 


TABLE 131.—RELATION BETWEEN THICKNESS AND Pirysic 


will first consider the actual improvement due work, 
and then its rationale. 


The composition and treatment the members each group are believed nearly alike, the thickness alone varying considerably, 


Thickness, ete. 


Percentage of excess of tensile strength,! 


etc., over that thickest member Elastic 
inches,| Member Tensile Elastic Elonga- square inch, 
4 49 3°76) 3°25 8*14;+ 68°23 65, 100 40,880 22°30 ” 49°85 
2{| «  |Terre Noire soft ingot-steel, annealed,................... { 0-20 23 4+ 3°05|— 8-052 8°30) 60,080 24°740 21°70 | 89°80 
3 Terre Noire soft ingot-steel, quenched in water of 28° C. 0°43 49 12°42'— 13°07) $3,470 36,830 13°40 28°12 
Unannealed. 0°50 50 4°60 4. 24°89 64,330 41°80 
Annealed, < 0°50 59 61,040 47°45 
made for an American engineer; all made and tested 0 50 67 59,000 40,000 25 


1to3. From the same cast soft steel, one ingot inches inches was rolled plate 0°87 inches thick, which was cut two, one half tested, the other rolled down 0°10 inches, 


second ingot, 8-7 inches square was inches, cut two, one half yielding the test-piece, the other being rolled Deshayes, Ann. Mines, 7th series, XV., 345, 


Journ, and Steel Inst., 1887, I., 121. 
Brauns, Ledebur, Handbuch, 655, from Stahl und Eisen, 1883, 


10. Rep’t. Naval Advisory B’d Mild Steel, 1886, pp. 67-8. From each heats Cambria open-hearth steel, pieces from flats were tested, and also pieces 
angle-iron exceeded that of the flat. The angle-irons, however, were not tested on the same ma- 


from angle-irons rolled from these flats, every case the tensile strength the 
chine as the flats. f 

12. M. White, private communication, o 

14. Rept. Naval Advisory B’d Mild Steel, 133. 


from British Parliamentary paper, 2897, London, 1881, 


15. Parker, “Experience the Use Thick Steel Boiler-plates,” Inst. Naval Architects, 


16. Pieces square soft steel billet, carbon silicon 009, phosphorus 0-072, are rolled hot wire-rods the diameters given. The wire-rods were annealed before testing, 
the billet apparently was not. The properties the unannealed wire-rods are also given the original, but they not greatly from those here given. 


Eng., XCIV., 1885, The density these specimens given Table 431. 


Allen, excerpt Proc, Inst. Civ. 
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296. RELATION BETWEEN THICKNESS PIECE ‘The indications, then, seem that thinner pieces 
TESTING-MACHINE PROPERTIES. soft steel may, but not necessarily, excel similar ones 
Ingot-iron.—Let first study the effect varying one inch thick tensile strength and elastic that 
thickness with one inch maximum, and then likely less ductile than the one-inch 
greater thicknesses. and that, heated (e. for annealing) they are likely 
Pieces thick and less.—Numbers and of|lose much their excess (if any there be) tensile 
Table 131, collectively representing more than 1,000 and elastic limit, while recovering their deficit 
for each property, indicate that thin plates not 
thick ones ductility, least not elongation: But when come pieces thick thicker 
tensile strength their teaching contradictory, the|than one inch, the case different. these Kirkaldy 
thin plates the thick and 10, but being 


INFLUENCE OF THE EARLY Vs. THE LATE REDUCTIONS ON THE PiiysicaL PROPER- 


crepancy due differences the conditions rolling 
Percentage increase properties Percentage increase properties 
increase their tensile strength: for find that the case 
7 ° a ° 
table 134, which when annealed are not markedly 


TABLE 133.—INFLUENCE WorK REDUCTION THE PROPERTIES IRON. 


Percentage increase tensile strength, due each diminution area hammering. 


Diminution cross-section. Gain tensile strength, Gain elastic limit, Gain elongation, Gain contraction area, 
é Siz+ of piece, inches,| Diminution Bl. B2. | B3. | BA, | Bi. B2, | B3. | B4. Bl. | B2. | B3. | BA, | Bl, | B2. | B3. | B4. | i 
Z Initial. | Final. | original. [Prop’t’n of carbon] 0°84. | 0°62. | 0 44. | 0°2. | || O°8% | 0°64, 0°44. | 0°2 age. |} 0 8%. | 0 6% | 0-44. | 0°2 | age. || 0°84. | 0°64. | O°4¢ | 0°2 age. 
UNANNEALED STEEL. 

2) 5x5 4x4 *30 68 47 | °12 °33 °23 55 “35 || 0°60 2°78) 4°19) 1°08} 2 16 || 0°62 4°32] 6°13 | 2°92 | 3°50 

8| 4x4 8x3 °24 33 04 "05 12 bes) 29 *20 || 0°27 1°96) 0°48|—0°10) -65 || 0°10 2°09} 3°15 | 0°34 | 1°42 

4, 3x8 2x2 “31 03 “02 “13 26 “OT | 06 14 || 0°28 1°73) 0°13|—0°24 48 || 0°70 4°91} 0°42 | 0°03 | 1°29 

5| Averagelof 1 to 4 *23 23 23 “09 “20 21 “14 34 °22 || 0°51 1°37] 1°67) 0°74) 1°07 || 0°52 2°38] 2°74 | 0°92 | 1°64 

ANNEALED STEEL, 

6x 6 5x5 80°6 | 04 |—*61 48 02 |—*02 “04 “09 °2T “44 “21 0°19 |—2°27| 1°71} @ |,..... 2°98 |—2°60] 1°91 | 0°69 | 0°74 

8 5x5 4x4 *36 *72 40 20 °42 21 “19 “31 1°85 2°01} 6°21) 0°38) 2°61 1°27 2°33) 9°17 | 1°50 | 3°57 
4x4 3x 3 43°7 “08 39 |—"03 |—*07 *14 °22 “16 || 0 61 4°18\—0°19) 1°02} 1°40 |} 1°11 9°10] 1°27 | 0:52 | 3°00 
10, 3x3 3x32 55°6 *20 12 “06 “04 “10 “09 “18 °25 “16 || 0°81 0°14! 0°12 || 1°00 1°12} 0°06 | 0°05 | 0°56 
11} Averagejof 7 to 10 °23 05 *15 *12 *13 21 “36 0°86 1°59 2°49) 3°10 | 0 69 | 1°97 


This table calculated from Kirkaldy’s data, Enquiry into the Mechanical Properties Fagersta Steel, gives the increase tensile strength, due unit 
diminution sectional area forging. This increase for each particular reduction (e. from measured percentages the tensile strength, ete which the metal has when 


the initital area, this case4 The unit diminution area one per cent. said initial area, this case ——-- inches. find the gain tensile strength 


unannealed due toa unit diminution area, while being hammered from Tensile strength the4 piece, 72,260 pounds per square inch: piece, 
43°75 
are obtained mutatis mutandis. 


Percentage excess deficit (—) the tensile strength smaller steel bars over the tensile strength, etc., similar square 


| 
Size of piece. Tensile strength. Elastic limit. Elongation. Contraction of area. 
Unannealed Ingot-Steel and 
xs 44°44 + 24 8 8 |+ 26 }4+ 2 167 536 |— 8 ||+8900 T is — 10 
Annealed Ingot-Steel and Ingot-Iron. 
24 X 24 69°44 + 11 19 6 — 5 18 (+ 9 268 |— 15 104 [4 557 6 
pe 11°11 + 6 |+ 39 |+ 6 3 + 45 |+ 28 ||4+ 200 |+197 |— 6 + 685 |+ 14 
Unannealed Ingot-Steel and Ingot-Iron. 
Annealed Ingot-Steel and Ingot-Iron. 
Annealed, 
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Elastic limit increased by, 


HAMMETING, Contraction of area increased 


Tensile strength increased by, .. { 


“ 


Unannealed steel, 


Annealed steel. 


|4900° 968° 169 1462 555- 148°6 


Calculated from Kirkaldy, Experimental Enquiry into the Mechanical Properties Fagersta The numbers this table give the increase tensile strength, due forging, meas- 
ured percentage the tensile strength, the ingots the first three lines, and measured percentage the tensile strength, the bars the last eight lines, 


gives twenty-four comparable pairs cases soft steel, 
which the thinner differs from the thicker size only 
here the thin excels the thick limit cases, 
91°7% the whole, contraction area cases, 
and tensile strength cases, 75% the whole 
(columns table 133 and table 134).* 

Table 132 indicates that the reduction from 
square increases the elastic limit and contraction 
area for soft steel much more than that from 
without corresponding difference case 
strength. 

the cases before the tensile 
strength and ductility ingot-steel are increased very 
much more than those ingot-iron reduction 
thickness: but regards the gain elastic limit, ingot- 
iron and steel stand more nearly par, that ingot- 
iron being greater than that ingot-steel Table 133, 
while Table 134 neither class has decided advantage. 

Out pairs comparable cases ingot-steel 
Kirkaldy’s work, the tensile strength, elastic limit, and 
contiaction area thethinner excel those the 
thicker pieces 56, and cases respectively, 
87°5, 95°3, and the total number cases. 

Taking all Kirkaldy’s Fagersta cases together, can 
trace simple relation between the proportion carbon 
and the effect reduction the elastic limit, whether 
for annealed unannealed metal, nor the ductility for 
annealed metal: but, within the limits carbon and 
0°15%, for given diminution area hot work, the 
higher the carbon the greater the gain tensile strength 
both annealed and unannealed metal, and ductility 
for unannealed metal (Table 

Annealed vs. the percentage 
excess (due hot working) any given property 
unannealed bar over that the unannealed bar 
ingot from which made, and the correspond- 
ing excess for annealed steel: then learn from Tables 
133 135 that, case bars from ingots and 
bars from bars, for tensile strength almost 
always and for elongation usually greater than but 
not for elastic limit contraction area. Nor does 


The elongation the different sizes Kirkaldy’s experiments not compar- 
able, because the different test-pieces had unlike diameters. 

For the effect annealing influenced the proportion carbon, see 46, 
and that heat-treatment less the physical properties low- than high- 
carbon steel. true regards certain forms heat-treatment, 
quenching, this harmonizes poorly with our inferences Kirkaldy’s data 
regards work: and this respect also opposed Metcalf’s judgment and 
experience. Trans. Am. Soc. Civ. Eng., XV., pp. 351, 1887. 


properties case bars intermediate size made from 


experiments, hot-working appears increase the elastic 
limit and contraction area belonging the an- 
nealed state probably about much the whole 
those belonging the unannealed state and the tensile 
strength and elongation belonging the annealed state 
very many cases much those belonging the un- 
annealed state. 

But numbers and Table 131 greater than 
for elastic limit and tensile strength. 

This indicates that the improvement differs from that 
induced cold-working, which lessened annealing. 
(Cf. 217). 

increase any property following amount hot work- 
ing which diminishes the sectional area the piece 
1%, then find Table 133 that, for each the four 
properties, greater when the size reduced from in. 
5in. 4in. than for either earlier later re- 
ductions. This true out the cases which 
for other reductions compared with for reductions from 
given percentage diminution area between 5in. 
in. and 4in. does more good than either earlier 
later diminutions. Further, greater here for 
out cases. Whether this due the special con- 
ditions these cases not, further investigation must 


U.S. Board Testing Iron, I., 38, 1881. 


Sectional |Tensile strength, pounds Elastic limit, pounds per 
Size Sectional area bar square inch, 
bar. area pile.| per cent 

pile. Entire bar. Core, Entire bar. Core. 

47,344 47,428 29,758 29,941 
5°52 48,505 49,290 81,237 
4°36 47,872 48,280 
52,729 49,801 39,608 40,534 


number 3°68 the third eolumn for the bar given thus the original, 
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THE EFFECT WORK 297. 245 
MUCH WORKED PREVIOUSLY. LITTLE WORKED Fx.1 
= 2 4 F PREVIOUSLY, RATIO OF SECTIONAL RATIO OF SECTIONAL 
w a sees AREA OF BAR TO PILE AREA OF BAR TO PILE 
7 NEARLY CONSTANT. NEARLY CONSTANT. 
cr 3 
co % 
<u 
ELASTIC LIMIT, POUNDS PER SQUARE INCH. 
2 
2 c 4 ss RATIO OF SECTIONAL RATIO OF SECTIONAL 
o@ 3% N AREA OF BAR TO PILE AREA OF BAR TO PILE 
NEARLY CONSTANT, NEARLY CONSTANT. 
Wi 
tu 21% ua 
< 


ENSILE STRENGTH, POUNDS PER SQUARE 


Fig. 118A.—Influence Reduction the Properties Wrought-iron. 


The diagrams are taken pairs, with with The tensile strength (even-numbered diagrams) and elastic limit (odd-numbered diagrams) wrought-iron bars were determined, and 
the results here plotted. Each pair diagrams represents results obtained with many bars the same kind wrought-iron, but different thicknesses and produced with amounts 


tion from the pile from which they were The numerals diagrams inclusive represent the thickness the bars tested, inches. 
gether that numerals would have obscured each other the thickness the bar therefore represented these diagrams the size the 


Rept. 1881. 


but, taken collectively, the evidence here present- 
seems indicate pretty strongly that the improvement 
the whole more marked and constant for reductions 
between large sizes than for those between small sizes, es- 
pecially when the small sizes are materially below one 
inch. 

Quantitative Work.—Table 133 indicates 
that, under the conditions here existing, the sectional 
area the piece reduced from 45% hot- 
working, then onan average each diminution area 
increases the tensile strength and elastic limit about 
and the elongation and contraction area 
about 

sum up, diminution the thickness ingot-metal 
usually but not necessarily accompanied increase 
tensile strength, elastic limit and ductility: the ex- 
ceptions are more numerous case ductility than the 
two other properties, and case thin ingot-iron than 
other cases. The increase tensile strength and con- 
traction area, but apparently not that elastic limit, 
usually increases with the proportion carbon, least 
till this reaches 0°6%. The increase the whole greater 
for the early than for the late reductions, and, while often 
great case annealed that unannealed metal, 
the latter class many and perhaps most cases gains 
most. verify these inferences, which are only pro- 
visional, the study much larger number cases 
necessary. 

results the United States Test 
Board, represented graphically Figure 118A, diagrams 
indicate that the tensile strength and elastic limit 
weld- like those increase the thickness 
diminishes.* Table 136, the improvement, though halt- 


diameter, the area and the periphery the section, all inches, and 
the tensile strength pounds per square inch, are proposed Thurston and 
the Edgemoor Iron Co. respectively. Thurston, Engineering, 

407, 1885. 


aThe formule 


diagrams inclusive the results fell to- 
The results are those the United States Test Board, 


ing, continues down the smallest size reached, From 
provement marked. 

297. INFLUENCE THE THICKNESS THE INGOT 
PILE THE PROPERTIES THE RESULTING Bars, 
—The examples Tables 137-8 seem indicate that the 
properties ingot-iron plates are independent the size 
the ingot from which they are made. Table 137 gives 
case which pieces various thicknesses were cut from 
ingot and rolled down and thick. 
and thick were also cut directly from the ingot. 


TaBLE THE INITIAL THICKNESS THE INGOT FROM WHICH THEY WERE 
THE PROPERTIES STEEL PLATES. (PARKER). 


Tensile strength, Elongation 
pounds per inches. 
square 

°3 12} 59,136 27°0 
; 15 inches thick drawn down to } inch... 63,168 245 
10 “ “ 63,168 0 
“ “ “ 66,528 16°0 

cut direct from the 52,864 10° 

The same piece after testing, hammered in. 

0,928 § 25 
Common plates from the same 59.584 
Piece cut from ingot and rolled inch round 68,544 23° 


Journ, Iron and Steel Inst., 1887, L., pp. 133-4; also 1883, I., p. 100, 


138.—INFLUENCE THICKNESS INGOT PROPERTIES STEEL PLATES 


plate. tests, pounds persq.in. 8 inches. area. 


and From two ingots 24” 15” four slabs inches forged, and from two 
ingots from the same cast two slabs inches thick. These six slabs were rolled 
plates inch thick, and from each plate eight tensile tests were made, The results are calculated 
from Riley’s data, and Steel Inst., 1887, 122, Table and Abstract IV. 
Cf. 1883, I., 


and thick, all from the same heat open-hearth steel, carbon plates abont thick 
were rolled, from the ingots were rolled direct the ingot apparently: those from 
the and ingots were rolled from slabs thick, hammered from the 
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While these latter pieces were weak and brittle, the 
strength ard ductility the rolled plate pieces seem quite 
independent the thickness the piece from which they 
were rolled.* 

The examples Table 139 similarly indicate that the 
tensile strength and elastic limit wrought-iron bars 
given size is, within the limits here given, independent 
the sectional area the pile from which they are rolled. 
least the influence the size the pile here 
slight wholly masked that other variables. 


TABLE 139.—INFLUENCE THE INITIAL THICKNESS THE PILE FROM WHICH THEY WERB 
ROLLED ON THE PROPERTIES OF WROUGHT-IRON Baks, 


From Data Board Testing Iron, Steel, 1881, pp. I., 


2-inch square bars. square bars. 


Pile, Pile. Bar, 


con-ceive six ways which hot-working may influence the 
properties iron and steel 

expelling slag and changing its dis- 

tribution. 

welding together separate particles 

pieces which were initially more less 

detached. These two apply chiefly 
weld-iron. 

closing blow-holes and pipes. 

Structurally, preventing obliterating crystalliza- 
tion. 

Care needed, especially case thin and hence 
cool-finished pieces, distinguish the results hot- 
from those cold-working: the probably more 
thoroughly removed annealing than the former. Again, 
the increase elastic limit probably bears higher ratio 
that tensile strength case cold- than hot- 
working. Further, while hot-working toughens, cold- 
working makes brittle: whence infer that the cold- 
working range temperature has been reached the 
following case. 


TaBLe 139A.— NormMat anp Coo. Work, Bryan. 


Mechani- 
cally 


Specially 


Tensile strength, Ibs. per sq. in. 


Rolled at Elongation, 


Rept. Naval Advisory Mild Steel, Gatewood, 92, 1886, Part each four heats 
Cambria steel was rolled bright redness, part dull redness. The finishing-tempera- 
ture not given. 


the above six ways, the first three are mechanical. 
That work may benefit thus self-evident. The 
pulsion slag must occur chiefly during the early part 
each rolling hammering, while the slag liquid and the 
metal soft and open. 140 tends show that little 
removed reducing wrought-iron from in. in. 


plates rolled from piece has low ductility, but th.s can 
attributed its being rolled from piece, pieces rolled from 
and pieces had shown high ductility. 


(TO CONTINUED. 
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Slag chain-cable iron various cross sections 


—_ 


slag. Average .| “668 | *862 |1°258) *873} 1°058 | 0°959 “658 *943) 0°876 |1-293 


This table calculated from data furnished Board testing iron, steel, 
1881, Vol. Trans. Am. Inst, Mining Engineers, 102, 


The fourth structural. Here the influence work 
the same nature that heat-treatment. 

The fifth and sixth may called the special effects 
work, which cannot produced otherwise. chemical 
additions and compression casting can prevent 
mechanical defects: heat-treatment can great 
measure govern the structure. But generally be- 
lieved that work has further influence that its pressure 
and kneading such work some lasting benefit which 
not simply mechanical, which not the same that 
heat-treatment, but which comparable the effect 
kneading clay, dough, putty. Let term this 
the effect’’ work. 

Now question, and very important one, whether 
this special effect exists all, whether want forg- 
ing machine whether the steel can made 
forge itself static pressure and with good 
results when forging added static pressure and 
steel its cast state just strongas had been 
whether the superiority thin over thick 
pieces even mechanically sound ingot-metal (here ex- 
cluding that improvement due cold-working 
such, the lower temperature which the thinner 
piece habitually finished, and thence the smaller 
opportunity for crystallization. 

The question may resolved into two: (1), 
special effect work differing nature from that 
heat-treatment? (2), not, and their effects are the 
same nature, may not thése effects often produced 
higher degree work than heat-treatment 

this special effect exists and important, then qual 
ity will benefited casting very thick ingots and 
giving abundant reduction: not, should cast the 
finished piece can without causing excessive casting- 
defects, (external cracks, pipes, blowholes,) weighing the 
increased cost reducing thicker ingots the finished 
shape and their greater proportion crop ends against 
their greater soundness and cheapness (2) ingots 
weight convenient for casting and working, remembering 
that heavy ingots, demanding powerful cranes and roll- 
trains, etc., mean costly installation, danger segrega- 
tion, difficulty with heating-furnace bottoms (Aiken’s 
crane promises obviate this); light ingots mean excessive 
cost per ton for handling casting-pit, furnace and mill. 
the use high save 
power and close blowholes effectively,—and 
ingots, lead finishing the metal hot that hurtful crys- 
tallization during cooling feared, cool quickly or, 
the best quality needed, reheat (Cf. 250,p. 179). 


Metcalf, Trans. Am. Soc. Civ. Eng., XV., 296, 1887, 
Holley, Rev., II., 381, 1878, 
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Again, this special effect work does not exist, 
unimportant, the prospective value and use steel cast- 
ing enormous, enormous the prospective cheapening 
steel pieces castable shape: the gun- the armor-plate- 
the marine-shaft-question assume different phase. 

While conceivable that work should have special 
lasting influence, not easy understand what its 
nature is, that can survive the complete metamorphoses, 
not only crystalline form but actually mineral 
species, which heat-treatment causes. hard be- 
lieve that, when the whole structure steel has been 
completely revolutionized heating W., should 
make any difference whether the supposed special effect 
had previously been induced not. 

The effect work surely ceases when the metal melts 
for one find hard conceive believe that the 
special direct effect kneading and pressure survives 
heating temperatures approaching the melting point. 
this view, this, supposed effect exists all, that 


larger ingots yield better finished pieces than 


sound ingots do, the benefit each working still likely 
effaced when the metal heated again. 

Our first the superiority thin pieces due 
lower finishing-temperature greater reduction 
both, and both what proportion each, not 
easily answered, since the finishing temperature usually 
with ingot pile given size, then the greater the total 
reduction the lower also will the finishing temperature. 
Hence should expect common practice answer 
equivocally, and should look special cases, which 
these two variables not vary alike, for light. Nor 
look vainly. 

makc this question the finishing-temperature clear, 
let ordinates Figure 118 represent temperature and 
coarseness grain. Now, the line may 
taken representing roughly the size grain which 


steel given composition tends assume with varying 


temperature, the line maximum coarseness grain 
(Cf. Figure 63, 178). grain smaller than the 
maximum for existing temperature always tends 
grow and that maximum. coarser 


than that maximum does not tend shrink back to- 
wards the maximum, except when the temperature 
Let suppose that cease rolling 
piece steel while its temperature the mechan- 
ical work the rolls having broken the grain down, and 
reduced its size During subsequent cooling the 


rising past 


grain will grow, somewhat sketched the line BCE. 


If, however, resume rolling when the grain had 
reached will again break down the grain, and 
drive back And so, keeping on, between passes 


the grain grows and the temperature simultaneously falls, 


while each pass the squeeze which give the metal 
breaks the grain, and the curve grain and tempera- 


ture follows the zigzag line BCDG. 


cease rolling when the temperature has fallen 
then the grain will grow the metal cools till the line 
the actual size grain intersects that the maximum 
size, the line AW: with further cooling further 
had quenched the metal while the final size grain 
would have been OH. had ceased rolling when the 


growth ensues, and the final size grain OP. 


temperature was the final size grain the cooled 
steel would have been OE. say, far from 
pretending that these curves are drawn scale, cannot 


The Influence the Finishing-Temperature the Size Grain. 


even insist that their general teaching true: -but 
certainly seems harmonize with our phenomena. 
these ideas true, then the temperature Which 


rolling hammering ceases has most important effect 


the size the grain, and through this the proper- 


ties the metal. 


Let now consider certain cases which throw light the 
question whether the total quantity reduc- 
tion which the metal undergoes, the temperature 
which that reduction ceases, the finishing tempera- 
ture, which chiefly causes the superiority thin over 
thick pieces steel and wrought-iron. 

the superiority question were due lowered 
finishing-temperature, and not increased work, then, 


|since the tendency crystallize diminishes rapidly with 


the falling temperature and becomes very faint when 
reached (Figure 61, 171), the improvement for given 
fall finishing-temperature should diminish the region 
covered this fall lowered the lower the finish- 
ing temperature the less should the metal benefited 
further. Lowering beyond certain now-unknown point 
turn produces new different effect, that cold-work- 
ing. Now have seen 296) that the lower the 
finishing-thickness (and hence the finishing-temperature) 
the less thin excel thick pieces, the reduction from 
least from downward often causing improve- 
ment. infer that this because the 
plate was finished safe temperature these cases; 
the still thinner pieces are better though they have re- 
ceived more work, simply because their still lower finish- 
ing-temperature material advantage. may 
indeed found that the supposed ‘‘special 
diminishes thus with falling temperature: but one would 
hardly anticipate it, rather expecting exaggerated effects 
due cold-working. the matter referred 
greater closing blowholes the early welding-hot 
passes, for Table 133 indicates that the very earliest re- 
duction, from profits the annealed metal but 
little: with the unannealed: whence suppose 
that the piece finished hot that 
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nearly much the while the piece finished was heated bright red and hammered till its 


materially cooler. 


temperature fell about and then allowed 


Incase wrought-iron the improvement third was heated the tempera- 
down 1”. Table 136 the only series which which the hammering the second stopped, and 
below 1”, saw little change between and slowly. Their properties are given Table 141. 


then marked increase between and single 
series gives safe guidance. The lack improvement 
between and may accidental normal. 
temperature, that the lower finishing temperatures 
the 1”, and bars does not profit them. 
cold-working may set in, raising the tensile 
strength and elastic limit the and 
bars. accidental (perhaps through individual peculiar- 
ities, though fortuitious variations finishing tempera- 


says that has verified his belief that the effects 
forging can produced heat-treatment, whole 
series experiments. 


TABLE V8. FORGED STEEL. 


Increase tensile 
per 100 that 
the ingot, due treat- 
ment. 


iron continues down thickness than case 
ingot-metal, because the working- and hence the finish- 
ing-temperature for the former higher than for the lat- 
ter, that safe finishing-temperature reached only 
with thinner bars the former than the latter. 

Further, while Table 136 the bar-diameter di- 
minishes regularly, the pile-area diminishes 
casionally and great jumps. Each jump, counteract- 
ing the decrease bar-diameter, should tend raise the 
finishing temperature and, case small bars, these 
jumps actually diminish the improvement which the 
smaller bar-diameter should give, nay usually turn into 
loss, and this even when the percentage reduction 
the rolls increases. 

the superiority thin pieces were due the sup- 
posed ‘‘special effect,’’ one would anticipate that iron pre- 
viously little worked would receive this special effect more, 
and improved more, reduction than iron previously 
much worked and far saturated with it. due 
finishing temperature, should independent previous 
the improvement seems the whole great—indeed 
elastic limit itis greater—in iron previously much worked 
that previously little worked. 

Diagrams 12, Figure 118A, the metal the 
whole improves slightly the diameter decreases: the 
size pile diminishing almost proportionally that 
bar, the special effect should increase very slightly, 
and the finishing-temperature decline but little more. 
These cases give clear indication whether the 
slight improvement due reduction finishing- 
temperature. 

The United States Test Board believed that the ten- 
sile strength and elastic limit wrought-iron bars tested 
whole exceeded that cylinders turned from their mid- 
dle proportion that diminished with the diameter 
the bar. This, too, points neither way: for thin bar 
the difference between core and shell, both finishing- 
temperature and amount work, should less than 
thick one. 

What may provisionally regard approximately 
the greatest attainable excellence, since is, believe, 


yet unsurpassed, has been reached heat-treatment with- 


out forging. Such had famous steel, plotted 
thus Figure 49, page 159. 

cut coarse-grained, sound, steel into four 
pieces. One was tested without treatment any 


of8 SS od ev 
Untreated, direct from 2°3 
Forged and 107,240) 58,000 113°1 23°1 | 30°1 100 167 
AF Reheated without forging..... 100,560] 46,000 |12°1 15°0 | 22 59 147 127 
ie Untreated, direct from 0°269) O71 


Marshall, Trans. Am. Soc, Civ. Eng., 345, 1887. 

Tunner, Jeans, 662, 1880, from Steel containing carbon, 
and free from blowholes, was cut ‘into four pieces like section, One was sted without 
ment, Two others were annealing furnace for fifteen minutes. these one was 
cooled slowly, the other after reaching dull redness was forged till its section was reduced one 
twenty-fifth ‘of its ginal size, 


Holley gives equally remarkable instance, 
unforged heat-treated cast gun-tube, whose properties are 
given Table 142. 


(Maillard, Holley, Metallurg, Rev., 
1, 2, 8, 4. 
Lbs, per sq. in. 49,728 50,400 


will found that these compare favorably with the 
very best examples Figures and £0. 

cannot assert confidently that these castings would 
have been bettered work, for their properties 
those the best heat-treated forgings. But can claim 
that Marshall’s and Tunner’s heat-treated castings (Table 
141) could have been made much more nearly equal 
their forgings better heat-treatment, view their 
inferiority and Maillard’s. 

Finally, bars and plates given section and thick- 
ness made from large ingots piles were better than 
those from smaller ones, could refer their superiority 
more effective mechanical (the first three our 
six modes), and little light would thrown our present 


But find these properties independent 


ingot- pile-area. (Tables 137-8.) This argues directly 
against the existence the supposed 
and (admitting that the finishing-temperature approxi- 
mately constant for given finishing-thickness) favor 
finishing-temperature the cause the superiority 
thin pieces. Indeed, one would expect the thicker ingot 
pile lead somewhat lower finishing-temperature, 
unless this were purposely regulated, and hence better 
but this effect can hardly trace. 

sum up, most the facts here presented agree well 
with either All agree with the view that the su- 
thin pieces due lower-finishing temper- 
ature and not greater reduction: those under and 
think agree rather better, and those under decidedly 

Chernoff incorrectly quoted that the third piece the 


temperature which the forging the second stopped. merely says that 
was heated about” that 
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better, with this than with the opposite view, raises the elastic limit much more and the contraction 
those under are directly opposed. Cumulatively, area somewhat more than rolling. But, looking more 
the evidence raises presumption favor the view note Table 144 that the advantage which 
the supposed effect’’ kneading and offers confined chiefly the reduction from 
such does not exist, relatively unimportant, the rolled bars which are from square 
that hot-working acts chiefly like heat-treatment whole about good the hammered 
venting removing crystallization. But the evidence|take into account tensile strength well elastic limit: 
under too scanty conclusive: and, that the difference between the rolled and ham- 
investigation directly aimed test this theory, can-|mered bars greatly lessened Thissug- 
not hold confidently. gests strongly that the superiority the hammered bars 
Those who have held for years almost due, not any occult superiority the action the 
that work directly benefited steel, will not give their| hammer, but simply the fact that the hammer finishes 
readily: think they will find the thin bar much lower temperature than the rolls. 
food for reflection, and reason doubt but hardly 240 tests thirty soft steel plates (carbon 0°18%) 1’, 
deny their old faith. and thick, fifteen from slabs hammered and fifteen 
Admitting provisionally that the supposed special similar slabs rolled from the same ingots, Riley 
work myth, and turning our second question, that the plates from the hammered slabs were practi- 
seems probable that, pieces moderate identical quality with those from the rolled 
once freed from cracks and cavities and shaped, them tensile strength average only 


learn some day, and indeed soon, confer given de-|while many cases the results were favor rolling. 
gree structural excellence more cheaply follow: 


ment alone than hot-working alone jointly heat- TABLE 145.—PROPERTIES STEEL PLATES FROM ROLLED AND FROM HAMMERED 
treatment. Riley, (240 tests.) 


Tensile strength, Elongation Reduction 
But, give the best results heat-treatment now pounds per square inch. 


J | and Steel Inst., 1887, I., p. 124 and Sheet III. 


treatment alone cannot prevent hurtful crystallization 
but for that matter hard see how forging, even 
hydraulic forging, can either for the colder outside must 
great extent cut the interior off from foreign pressure 
before cools For thick pieces, then, cannot 
answer this question yet. 

299. HAMMERING vs. ROLLING.—Clearly these two 
operations not act exactly the same way: the for- 
mer rather pushes, the latter rather pulls the metal’s 
particles into the desired position. 


point fact, very doubtful whether, 
the hammering general practice yields 
materially different quality from rolling, which readily 
understood the effect both chiefly prevent 
obliterate crystallization: their efficiency this respect 
depending large part finishing-temperature, here the 
hammer, there the rolls may finish the piece the better 
temperature. 

this may, the considerations which general 
practice determine the choice between hammer and rolls 
for ingot-metal are for the most part those cheapnes: 
and ease working, and not quality product, 
hammering being employed chiefly for pieces which can- 
not readily rolled, g., those varying cross-section, 


TABLE 143,—INcREASE TENSILE STRENGTH, ETC,, AND ROLLING FaGersta STEEL 
THE 3 X 38 BAR. (From KirkKaLpy’ Data.) 


Ratio increase ham- 
mering increase 


hammering. rolling. 


special rolls would not justified and bars tool-steel, 


working red-short mechanically unsound metal the 
hammer offers certain advantage, that permits 
coaxing the matcrial with well-weighted blows, while the 


MERED BessEMER STEEL BARS OVER THAT OF SIMILAR BUT RoLieD Bars. 
(Kirkaldy’s Fagersta data), 


per square inch, per square inch. inches, | 
spots are easily chipped out the blows the 
1% C, | 15¢ 1% C, 1¢C, 1% C, | 
— 4,260; 5.230) 11, 31,500/23,7 700\— 9°1(/—12°1) *0/—15°¢ 
and 3-high mills) since here the slag, instead being 
— 5,22 4,230) 4.900 4,000j— 0°2;— 2°1]—10°5|— 5°0) 40— 3:0 e e 
— 6,580|\— 4970\— 1,510] 4,900 4,500) 2,200 O-1]— 1°5|— 0°8 
2 7 5,490|— "870 1,900/— 1,400) 4,700)— 1°1 “9 T° 


rolling, and the more accurate section rolled than 


Kirkaldy’s Fagersta data condensed Table 143, hammered pieces. This isimportant even case inter- 
first seem show that hammering from mediate products (blooms): accurate section they 


q 
§ 
1 
| 
{ 
| 


cropping follows.* 

300. essential conditions are adhes- 
iveness and contact, and for both plasticity usually 
essential, though under the peculiar conditions Coffin’s 
weld, 184, not. Hence the need high 
temperature, and fact one near the melting point used. 
under usual conditions the surfaces inevitably become 
coated with oxide, ensure contact this oxide must 
fluid that readily squeezes out: hence another 
need high temperature melt the scale; 
scale-melting heat cannot used, some flux make 
with the scale relatively fusible compound. 

But excessive temperature must avoided. 
According current belief because entails excessive 
oxidation. favor this view pointed out that 
steel scrap, heated box composed wrought-iron 
side and end pieces laid isr 
cial into well-welded bars.” far contact con- 
cerned excessive temperature should harmless, for 
thick layer scale should easily expelled 
thin one: and the higher the temperature the more 
the scale. 

think that the reason why must avoid excessive 
temperature that causes the structural deterioration 
known burning: but here are thrown back the 
question burning essentially oxidation structural 
already discussed 263). this view the 
wrought-iron box facilitates*welding steel scrap not 
excluding oxygen (enough will surely enter coat the 
steel scrap): but holding together the scrap (crystal- 
line and friable, even mushy very hot), that may 
undergo the squeeze the rolls, which breaks the 
coarse crystallization induced the excessive temper- 
ature. But for this the coarsely crystallized steel would 
crumble the first 

Ingot- Weld-Iron.—Apparently competent judges 
insist that ingot-iron welds well, easily, and even under 
precisely the same conditions wrought-iron: all which 
positively denied others apparently equally com- 
petent comparison their printed and many oral 
statementsindicate :—1, That the conditions most favorable 
welding are not the same for two classes iron. 
That the range conditions which permit excellent 
welding narrower case ingot- than that 
wrought-iron, that, hands the latter yields 
average better welds than the former. that this 
difference diminishes .care and skill increase, that, 


can cut more accurately weight, and less loss 


Pearse advocated the use hammers for blooming rail-ingots the 
ground that rolled steel was more than hammered, quoting hammered 
with carbon which 0°65% was against hammered 
steel with carbon all combined. Even the former very improbable com- 
correct, the two steels are not comparable, nor could attribute the 
graphite the former hammering much more safely than its being made 
cn, say, Wednesday, proximity to, say, potatoes. To-day know that 
rolled rail-steel not graphitic. (Trans. Am. Inst. Mining Engineers, I., pp. 
182, 203). 

Holley, Trans. Am. Inst. Mining Engineers, VI., 112, 1879. 

need not discuss Weddings’ explanation (indeed, isa definition, not ex- 
lanation) that welding represents the change from adhesion prob- 
ably mixture beth, such find granite. see practical importance 
the question, for adhesion now weaker, now stronger cohesion. Wit- 
ness the splitting bank-bill well glued two flat surfaces which are then 
forced apart, the cohesion between the bill’s particles being weaker than the 
hesion bill glue. (Journ. Iron and St. Inst., 1885, 196.) 


under the most favorable conditions and with the greatest 
skill, each welds perfectly, the strength and 
ductility the weld practically equalling that the rest 
ihe piece. That practicable weld ingot-iron 
commercial scale more perfectly than wrought-iron 
usually welded. Finally, the ease and thoroughness 
welding course differ among different varieties each 
class, some varieties ingot- excel some wrought- 
iron welding power. Some the evidence 

the one hand several boiler- and ship-builders have 
assured that ingot-iron does not weld well 
easily experienced foreign boiler makers 
and others some cases hold this Results obtained 
Hodge, boiler-maker for nearly forty years, states 
that there still difficulty welding open-hearth steel. 
Petersen, Eschweiler, holds that ingot- cannot compare 
with wrought-iron welding-power. (Van Nost. Eng. 

the other hand, have many assertions not only 
that ingot-iron welds well and easily, but even that 
welds well even better than wrought-iron. 

Among the former have Holley’s statement that the 
Terre Noire steel castings weld readily Tunner’s that 
ingot-iron welds well and almost easily puddled 
Martell’s that welds easily and satisfactorily 
wrought-iron and the description and 
trying tests successfully. Among the latter find that, 
welding some 8,000 feet ingot-iron plates every quarter- 
year, Adamson* loses only one plate so: that 
Cramps and state that ingot-iron welds 
well, and welds better than wrought- 
iron: with the last, Tetmajer’s results seem 
Thielen” says that about half his basic open-hearth 
steel sold wrought-iron. 

Finally, the results and Table 146 prove 
that ingot-iron may welded with surprising perfec- 
tion, much greater than usual case wrought-iron. 

comparing the strength welded and unwelded 
pieces must remember that imperfect welding not 
the sole cause the inferiority the welded pieces. 
The high temperature employed welding tends cause 
coarse crystallization. 


Discussion Stromeyer’s paper The Working Steel,” Excerpt Proc. 
Inst. Civ. Eng., 67, 1886. 

Metcalf would discriminate between the welding wrought- 
iron and the welding ingot-iron, holding that, though ingot-iron may 
stuck” with wonderful success,” when weld ingot-iron parted its sur- 
faces are smoother and with less sign interlacing than case wrought-iron, 
(Trans. Eng. Soc., Penn., 1888, Apparently this view believes 
(Trans. Am. Soc. Civ. Eng., XV., 301, 1887,) that steel cannot welded,” 
while the wider sense admits that even welds well. (The Treat- 
ment Steel, 14, 1884.) The distinction may fair, but for cur present 
purpose ask how strong the weld is, rather than how its parted surfaces 

Priv. Rept. ser., 45, 1877. 

Journ. Iron and St. Inst., 1880, I., pp. 295-7. 

Engineering 1878, 414, fr. Trans. Inst. Nav. Arch. 

Idem, 1879, 460. 

Trans. Inst. Mining Eng., XI., 252, 1883. 

Discussion Goodali’s paper Open-hearth Steel for Boiler-making,” 
excerpt Inst. Civ. Eng., XCII., 64, 1888. 

Stahl und Eisen, IV., 535, 1884. 

mTrans, Eng. Soc. Penn., 1888, pp. 31, 49. 

Idem, 

Age, XXXVI., Nov. 1885. the inference draw from 
his statement that the steel was poorly welded against the 
wrought-iron. 

Jour. Iron and Steel Inst., 1887, 132. 
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the results Table 146, those under numbers and deserve especial confidence. Number 
given indicating results obtained commercial 


TABLE WELDED SECTION PERCENTAGE THAT THE UNWELDED 


METAL, 
1. Chain cables a: 210 lots 
German commission found 
Tests reported Hupfeld not over 
Average 
Minimum 


Rept. Bd. Testing Iron, Steel, I., 203, These results are not very 
closely comparable with the others. the records 210 lots sections welded wrought-iron 
chain cables, the strength the cable compared with that the bars from which was made. 
Were the weld perfect, the cable should about twice strong the bar, assume that 
the unwelded portion the weakest link exerts the full resistance the bar, then when the 
fiest line table the strength the cable 1°85 times that the bar, the strength the weld 
may taken about 85¢ that ofthe bar. This assumption does not seem strictly accurate 
but perhaps accurate enough afford rough basis for comparison, 

Ledebur, Handbuch der Eisenhiittenkunde, 641, obtained commis- 
sion the Verein zur des Gewerbfleisses. These are numbers and 14, Table 147. 

Hupfeld, Prevali, Mittheil aus dem Lab, Miinchen, 32, 1885: 
Van. Nost, Eng, Mag., XX XI., p. 88, 1884, 22 unwelded and 27 welded bars of common Bes- 
semer ingot-iron were tested tensilely. 

Discussion Goodall’s paper Open-hearth Steel for Boiler-making, excerpt, Proc, 
Inst. Civ. Eng., XCIL., 56, 

From (apparently) bars different sizes. shapes, best-welding Peine (probably) 
basic ingot-iron, unwelded and welded pieces were tested From (apparently) 
bars best wrought-iron, unwelded and welded different sizes shapes 
were tested tensilely. The welded pieces were general cut from the same bars the un- 
welded ones. The results here given are the averages for each the welded ingot-iron 
bars were stronger than the corresponding unwelded pieces. Bauschinger, Mittheil aus Mech.- 
Tech, Lab, Miinchen, 1885, 

Thus experiment Armstrong’s welded coil, 
though did not break through the weld, showed lower 
tensile strength and elastic limit, and much lower elonga- 
tion than the untreated metal*: and Bauschinger appears 
have reached similar results for both ingot and wrought- 
iron.” 

Before 1864 Riley reported that Bessemer ingot-iron 
welded, though not very before 18t6 Galloway 
welded Bessemer steel Steel boiler-tubes have 
been successfully welded for many years, though until 
lately from selected, costly material: now the 
welding pipes common ingot-iron carried out 
large scale and successfully. Bray reports that 
this pipe, when butt-welded, the proportion which fails 
testing with three hundred pounds hydrostatic pressure 
less than lengths two-inch pipe, some 
ingot- some wrought-iron, filled with water and 
firmly closed their ends, were exposed the cold. The 
iron pipes all burst, the steel ones had their diameter in- 
creased one-eighth inch, but were otherwise unin- 
jured. Hundreds furnaces and combustion-chambers 
for marine boilers have been welded successfully. 

The readier welding wrought-iron usually and 
reasonably attributed the slag which contains. 
but this squeezed out into the weld during 
welding, that little, uniting with the oxide iron formed 
during heating the faces welded, makes more 
fluid, more easily expelled. 

and sulphur certainly lessen the welding power: the 
effect silicon uncertain: the other elements probably 
lessen it, but not know that have definite proofs 
that such quantities them are commonly met ina 
carbon steel are seriously hurtful. Arsenic, antimony and 
copper are said oppose welding. 

Adamson believesit established that, ensure good weld- 
ing, the carbon must low, the manganese four times 

Repts. British Assn., 1882, 398. 

bIron Age, Jan. 1886, 13, from Mittheilungen Mech. Tech. Lab., 
Miinchen, 1885, 12, 31. 

Jeans, Steel,” 663. 

Trans. Eng. Soc. Penn., 1888, 27-8. 


phur collectively not over While adherence this 
formula may favor, doubt very much essential 
thorough note how widely the compositions 
many steels Table 147, reported weld well, it. 


TABLE 147,—CoMPOSITION OF WELDING AND OF NoN-WELDING STEELS. 


Composition 

Welding 

j Cc Li. Mu 8. 


paper Welding Steel Trans, Eng, Soc., Penn, 32, 1888. 

13-15, Ledebur, Handbuch der Eisenhiittenkunde, 639-41. 13, Strength after welding 
the unwelded metal, 14, Do. do, that the unwelded metal. 15, Wholly 
unweldable Bessemer ingot-iron. Cause lack welding power unknown. 

16-18, Bauschinger, Mittheil. aus Mech.-Tech. Lab. Munchen., XIV., 31, 1885, They 
are included number Table 146. 

19-21, Hard and soft opon-hearth ingot-irons, tested the Berlin Commission. They are 
included in number 2, Table 146. Bauschinger, loc. cit., from Verhand, Vereins Beforderung 
des Gewerbfleisses, 1583, 146, 


Sulphur.—Though Adamson cannot weld ingot-iron 
uniformly when contains more than sulphur, 
the data Table 147 indicate that even much 
‘07% permits the successful welding pipes. Steel with 
sulphur reported not very weldable, and 
with quite unweldable. 

was formerly thought that the presence 
little carbon was indispensable least very favorable 
tain that general the difficulty welding increases 
with the proportion carbon, and the welding power 
probably practically disappears when the carbon rises 
above 1°3%. The larger the proportion other elements 
present, probably the lower, general, the welding 
power for given percentage carbon. Thus the welding 
apparently common Bessemer steel said hardly 
possible with 0°20 0°35% carbon, and impracticable 
with 0°35 0°50% while the practiced worker the weld- 
ing the relatively pure crucible steel said easy 
with 0°87%, and possible, using the greatest care, with 
Though the difference probably much 
less than this rather loose wording implies, and though 
there are welds and welds, appears very marked. 

reason why rising carbon lowers the welding power, 
that lowers the point which can heat the metal 
without danger burning, but does not lower corre- 
spondingly the temperature which plasticity sets in- 
deed, seems diminish the plasticity and adhesiveness 
for given temperature. 

Silicon said some injure,' others improve! 

Presidential Address, Jour. Iron and St. Inst., 1887, I., 19. 

Cockerill, Jour. Iron and St. Inst., 1880, I., 318. 

Leebohm, Sheffield, idem, 1884, II., 388. Ledebur, too, puts the weld- 
ing limit slightly above 1°2% 

Ledebur, Handbuch der Eisenhuttenkunde, 638. Silicon doubtless lessens 
the welding power.” Also Peterson, Eschweiler, Van Nost. Eng. Mag., 
346, 1880. 

Kochler, Bonn, idem: Holley, Priv. Rept., Ser., VII., 45: Bohme 


Jour. Iron and St. Inst., 1884, II., 656, from Chem Centralblatt, XV., 462, 
Cf. this work, 41. 


the carbon, and the silicon, phosphorus, and sul- 
3 
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the welding power: but doubt have any trustwor- 
thy evidence. The good welding power crucible steel, 
usually rich silicon, goes show that silicon not 
especially injurious this respect. 

Those who think beneficial believe that, oxidizing 
silica during welding, yields flux for the iron-oxide 
which forms the surfaces welded. seems 
me, however, improbable that the small differences 
the silicon content different steels should have im- 
portant direct effect this kind. 

steel has more silicon than steel and the 
oxidation silicon confined that layer metal 
which itself oxidized, and if, fix our ideas, sup- 
pose the iron that layer oxidized scale-oxide, 
Fe, then the scale which forms steel would have 
only about more silica than that formed steel 
difference from which one would expect im- 
portant result, either directly through its causing cor- 
responding minute quantity scale-oxide change 
magnetic even ferrous-oxide. Nor would one expect 
that the silicon contained layers steel beneath those 
which are themselves oxidized, would oxidized rapidly, 
nor, oxidized, that the infusible microscopic particles 
silica would able ooze out the welding surface, 
and flux the scale-oxide. 

The slag wrought-iron stands quite different posi- 
tion, being, first, fusible and fluid, and second, relative- 
large and more less continuous threads, that com- 
paratively large quantities might squeezed the 
welding surfaces, even from points say halfan inch even 
back. Ifthe silicon does favor 
welding, may possibly act through difference poten- 
tial, through increasing the metal’s plasticity, chang- 
ing the composition and hence fusibility the scale. 
Manganese now said not affect the 
welding power, least when does not exceed The 


Ledebur, Handbuch der 638. ‘‘Silicon doubtless lessens 
the welding power.” Also Peterson, Eschweiler, Van Nost. Eng. Mag., 
346, 1880. 

Koch, Trans. Eng. Soc. Penn., 53, 1888. states, Idem, 
32, that has welded steel with from 0°02 1°25 manganese. 


6.— Heavy V-weld 


n-cable scarf-weld 


injury attributed manganese may due the carbon, 
which usually increases with manganese. 

Welding unlike irons.—There belief that like 
irons and like steels weld more easily than 
Without denying this, own observations lead 
think misleading half-truth. Doubtless wrought- 
iron welds far more easily itself than steel: but 
has seemed me, and many smiths have assured me, that 
less care and skill are needed weld steel wrought- 
iron than steel. welding two classes iron, the 
more, the less highly carburetted, they can con- 
veniently heated separately, either different furnaces 
fires, different parts the same one, each may 
‘and practice is) brought its own welding point, and 
being now more plastic and adhesive than the con- 
ditions seem favor welding much more than the hot 
plastic were replaced another piece relatively cool 
rigid should easier unite more sticky less 
sticky substance than unite two less sticky ones. 

When, case rail and beam piles, made part 
wrought-iron part steel, both classes must 
brought nearly the same temperature, must kept 
down nearly quite the low welding heat but 
even here, since for given temperature probably more 
plastic and adhesive union should easier than 

harmony with this view the not uncommon prac- 
tice, welding two pieces steel, even welding 
steel the softest basic ingot-iron, welding thin 
piece wrought-iron between them. The wrought-iron, 
even the low welding heat the steel, thought 
much the more adhesive that this double weld seems 
easier and more thorough than the single weld steel 
steel. rolling steel-headed, wrought-iron bodied rails, 
the welded better the wrought-iron 
than could have body. But, could not 
weld well wrought-iron wrought-iron, and the 
welding was the weak point wrought-iron rails, there 
was little reason expect good results from the steel 
head. 

Holley seemed hold this (Trans, Am. Inst. Min. Eng.) VI., 112. 


2.—V-weld. 


Butt- 


V-weld with binder 


Fig. 
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302. MANNER WELDING.—The more common welds 
are illustrated Figure 119. 

The Scarf- Weld, perhaps the most common all 
for steel, especially for small pieces. some cases the 
scarfed faces are riveted. together with single rivet, 
before welding, aid alignment during welding. 
points are made narrower than the body the piece, 
apparently lessen the danger burning and the degree 
which the point cools: and also that the point may 
the more deeply imbedded into the opposite face 
the first blow, and that the pieces may thus quickly 
attached. compensate for the narrowness A’, 
and also allow for reduction section 
together, the obtuse parts must made consider- 
ably wider than the body the piece, 

making this weld the piece held that the thin 
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down, the upper surface thus being levelled. The other 
side was then cut past the point the first weld and 
welded the first side. 

The jump- butt-weld, used oftener for wrought- 


than for steel. 


The split-weld, good weld for flat thin pieces 
steel, such carriage springs and carriage tyres, 
which, clearly, the inapplicable, while the pieces 
are more readily held place and aligned with the split 
than with the scarf-weld. 

general the welding faces, should not fit ac- 
curately, both that there may ready path for the 
escape the molten scale, and that only little surface 

|may brought together time, the force each blow 
‘being thus concentrated relatively small extent 


point does not first come contact with the surface. Thus the weld the male piece may 
which would cool below the welding heat. The more acute than the female, indicated though 
point welded with few light blows: the piece this makes alignment less easy. For like reason machined 
then rotated 180°; isin like manner welded and usually weld less thoroughly than rough-forged ones. 


the whole weld then hammered together. 


The V-weld applied oftener heavy pieces. 
They are more readily and held place with this 
than with the scarf-weld during the welding operation. 
This weld sometimes started while the pieces 
welded are the fire, the male piece being pressed into 
the female, hand, (in case very heavy 
pieces) heavy blows from sledge even battering- 
ram against one end one piece: drawing the 
pieces together with bolts Figure 119. But 
should regard the adhesion thus given chiefly aid 
alignment, relying the subsequent hammering 
for the strength the weld. 

The scarfing angle, both the scarf- and V-welds, 
should rather acute, shown that the com- 
ponent the welding pressure which right 
angles the welding faces may great, the pressure 
thus acting chiefly force these against and less slide 
them past each other. 

welding hard steel wrought-iron the V-weld, 
the steel always used for the male, the wrought-iron for 
the female piece, the latter exposed the higher 
temperature. One face the male piece generally 
notched the female piece then heated, the male piece 
placed within it, and the two hammered lightly together. 
The sharp edges the notching the male piece dig 
into the hot, soft, female piece, and the two are thus readily 
held line: thus lightly adhering, they are now heated 
welding heat and hammered firmly together. 

The extreme end the male piece has fish-tail shape 
shown, that, when driven well home, may fill 
the extreme crotch the female piece its outer sur- 
faces. 

The weld shown also known asa V-weld. this 
particular case steel forging eight inches square was 
welded. was first shaped according the solid lines, 


and bound together with tie-rods, some- 
and the V-piece was welded in, being reduced 
was welded and the points and hammered 


too the hammering should aim squeeze the slag 
out fully possible: thus the the first blows 
may struck opposite the crotch the female piece, say 
moving thence the left, squeeze out the 
slag the direction the arrows. 

The pieces welded should shaped that their 


thickness across the weld much greaterthan that the 


finished piece be, for reduction hammer- 
ing the weld together. The hammering and consequent 
reduction would have considerable, the weld- 
ing itself did not require it, and should kept till the 
temperature has sunk much, prevent the coarse 
crystallization which sets during undisturbed exposure 
temperature. For like reason quick fire and 
work are recommended, shorten the exposure the 
high temperature: and, because the metal’s tenderness, 
rather gentle blows should used, the first ones being 
mere taps, increasing rapidly the coarse, feebly 
adhering crystals formed during heating are broken 
and their successors hammered into firmer union. 

The temperature most suitable for welding white 
heat for wrought-iron lower white bright yellow 
for soft bright yellow for half-hard and for 
common tool steels moderate yellow for the hardest 
weldable steels. Unfortunately these terms convey 
very accurate idea: and what one calls white, another 
terms light yellow, 

all usual cases the welding surfaces inevit- 
ably become oxidized during heating: produce actual 
contact metal with metal the oxide thus formed must 
removed. remove mechanically would useless, 
for new oxide would form instantly. therefore must 
made fluid that will squeeze out the plastic surfaces 


are forced together during welding, contact metal and 


metal following that metal and slag immediately, air 
being wholly excluded. 

Wrought- and ingot-iron may safely heated 
temperature which the iron oxide itself this 
true even with rail steel say 0°35 0°15% carbon. 
Here flux not necessary, though may facili- 
tate welding Thus ingot-iron pipes, though demanding 
very thorough weld, are welded without flux. anything, 
sand used. 
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Steel with higher nercentage cannot be| the heat developed proportional the square 
heated point which the oxide itself becomes fluid, the current strength, the ampéres—and not pro- 
without danger burning: hence flux must added portional the tension the current, the volt- 
form with the oxide more fusible compound. The age, very low potential used, from 0°125 volts. 
higher the carbon, and the lower consequently the 
perature which the steel can safely heated, the 
fusible must this compound be. Hence, while sand, 
ing the moderately fusible iron silicates, does well 
moderately hard steels for harder ones, such 
borax, which yields very fusible iron-sodium borate, 
used, preferably first melted expel its water and thus 
prevent frothing, and then pulverized. For soft steels, too, 
borax sometimes mixed with sand, Ferrocyanide 
potassium (yellow prussiate) liked some, and 
thought counteract the tendency the steel lose 
carbon during heating. 

Beyond these, pulverized clay used for soft, and 
numberless nostrums for harder steels. .They are 
alkaline salts, sodium chloride carbonate, 
etc., and legion mixtures, for which the 
ridiculous claims are made. Remembering that the flux 
cannot benefit the steel itself, and that fluidity and cheap- 
ness are probably its sole important, qualities, borax 
sand leave little desired that they are not 
supplanted. Unfortunately, such warnings 
can rarely reach those who need them. 

Condensed Instructions.—For tool steel Metcalf* the smaller the sectional area the piece the 
mends bright yellow heat and melted and pulverized higher the volts this low potential 
borax flux. For ingot-iron Bauschinger advises fluxing course, perfectly harmless the human body indeed 
with sand temperature between redness and buta trifling current such potential would pass through 
quick fire, and quick work the steam hammer gave poor conductor. 
much better welds than the hand-hammer. The The current needed increases with the sec- 
Company Scotland recommend bright yellow heat tional area the piece welded. proceed from 
any flux, three parts sand one common salt, mois- very small wires the current needed first increases 
which, with the neighboring parts, little more rapidly than the sectional area, say with the 
lightly hammered during and after and sul- power the diameter. But the sectional area in- 
phurless creases the rate increase needed current diminishes, 

THOMSON’S PROCESS that passing from bars the current needed 
the pieces joined firmly held end end, aligned, apparently increases less rapidly than the sectional area. 
and strongly pressed together copper clasps, are The horse power needed roughly proportional the 
the welding point enormous current very low current, and course increases not only with the 
potential, which transmitted the pieces welded tional area but with the rapidity heating desired. Thus 
the clamps which hold them, and thus passes through estimated that round bar can welded with 
and heats but little the metal either side the joint. horse power, but slowly: weld from sec- 

the passage the current, quite common bar one minute about are needed, and 
cent burner is, and the current-strength under close 20.000 
control and quickly varied, the temperature The preceding data must taken very rough ap- 
metal. proximations the truth, view the paucity 

The ends united are tsually made convex, and, experimental data available and the many variables. 
they soften under the intense heat, the pieces given sectional area iron needs much less current 
forced together, and indeed slightly upset. little borax reach given temperature than copper, owing its 
added the joint liquefy the iron-oxide formed. lower conductivity both for electricity and heat, its low 
Sand would used welding wrought- ingot-iron on| thermal conductivity preventing the rapid conduction 
large heat from the intentionally heated parts. 
the resistance increases with the temperature, 

aus Lab. Miinchen, XIV., pp. 1885: also| While the joint forming its several parts tend ever 
Iron Age, Jan. 1886. uniform temperature for, the temperature uneven, 
Trans. Am. Mech. Eng., X., 1889, appear: Eng. Min. less resisting parts, and thus their heating hastened 
136, 1889: Engineering, XLVIL, 571, 1889. Proc. Soc. Arts, Mass. Inst. that the hotter parts retarded. 
Technology. 35, 1886-7: Journ. Franklin Inst., 357, 1887. This Though only within few months that the process 


section based chiefly information given the Thomson Electric Welding 
Company, April 3d, 1889. has actually reached commercial stage, some fifteen 


Fig. Thomson’s Electric-welding Machine. 
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twenty electric welding machines have already been 


licensees, for regular use manufacturing and similar 
establishments. 

The largest sectional area yet welded that 
iron bars, but larger machine now building for weld- 
ing the four-inch-square irons locomotive frames. 

Among the more important uses far developed are 
the welding telegraph wires end end, especially 
installing lines, portable storage battery being used 
welding lead pipes end end: welding iron-pipes end 
end, and making very tight joints (welding the 
seams pipes not yet welding brass iron 
pump piston-rods: welding and assembling the drop- 
forgings, carriage work. understand that all 
these operations are now carried out commercial 
scale. 

The links chains are also welded with success, but 
not yet commercially, the chain-making machine not 
perfected. The links are welded preference with 
double welds, one each the long sides the link; 
links thus welded not break through the weld, but 
through the shoulder. The faces welded are this 


case plane, instead convex, most other cases. 


Links can also welded with single weld, just 
common chain-welding practice. might first 
thought that the electricity would pass chiefly through 
the solid body the link, offering the largest sectional 
area, rather than through the smaller section the con- 
tact between the faces welded. But these faces are 
made flat, and give broad contact, and moreover the 
electricity purposely introduced very close ‘the faces 
welded, that the path through them very much 
shorter than that around through the solid part the 
link: and actually happens that most the heat 
localized closely the weld. welding locomotive- 
frames. 

the many other uses this interesting process, 
need only mention the welding wire-ropes applica- 
tion for patent for this now pending. 

The strength the welds, indicated the data 
Table 148, compares well with that hand-welds given 
Table 146. the latter Bauschinger, whose results 
command implicit confidence, found that wrought-iron 
lost less than 10% hand welding, and that ingot-iron 
lost 12%. With wrought-iron and soft-steel, numbers 
IL, IV., and VI. Table 148, the strength the 
welded bars general very high: number 
however, there very heavy loss strength weld- 
ing. Moreover, other tests applied the material used 
I., the sectional area the weld was much greater than 
the rest the bar: nevertheless the bar broke the 
weld. 

The hard steel, 
welding. 

The inference seems that admirable welds, equal- 
ling not excelling hand-welds, can obtained this 
process: but that with the degree skill represented 


the results Table 148 (especially assume that 


these were obtained from picked welds), the welding 
‘much less certain than hand-welding. the conditions 
seem under closer control, one expects that, with experi- 
ence, good and more certain welding will made with 
this process than hand. 


Sectional 


Position 


Tensile strength. 
welded bar 


welded bar, unwelded bar, 
ber, 
weld bar per sq. in.|Maxi- 


These results were obtained with the United States testing-machine Watertown, Mass., 
charge Mr. Howard, here give only the results obtained with pieces which the 
sectional area the weld was the same asin the rest the bar other cases are less readily com- 
parable. 


Electric welding disadvantage that the metal 
exposed very high temperature without receiving 
the work cools which undergoes hand-welding, 
and which removes much the coarse crystallization 
which arises the high temperature. Thomson’s pro- 
cess the welded piece not forged: but seems 
that would very desirable, least case impor- 
tant pieces, hammer the weld. This would increase the 
expense considerably, but without the coarse crystal- 
lization set around the weld will remain source 
weakness, least brittleness. 

The advantages claimed for the process are that the 
alignment easy and accurate: the welding extremely 
rapid the parts welded are visible during heating and 
their temperature thus under better control, that less 
skillful and hence less costly labor may used than 
and the heat closely localized, that less 
energy needed and that there less oxidation and loss 
iron than hand-welding. One might add that the 
power for generating the electricity may obtained 
burning sulphurous and hence often much cheaper fuel 
than can used hand-welding. 

Clearly, different classes machines, different cur- 
rent and potential, are needed for different conditions, 
the process not applicable the work the common 


jobbing smith, the forges most establishments, 


where all kinds welds are made pieces all 
sizes and shapes. confident that the process 
will find very valuable and somewhat varied fields es- 
tablishments which there abundance work 
certain tolerably uniform kinds, that the welding plant 
and skilled workmen may kept occupied. Central 
jobbing establishments large manufacturing centres, 
too, should eventually profitable. 

Important uses welding cast-iron, and heating, 
welding and brazing the other metals, lie beyond the field 
this 

Bernardos’ process* arc melts, between 


the pieces united, chips, etc., the material 
which these piecesare composed. therefore soldering: 


Engineering, XLV., 173, 1888. Zeit. Vereins. Deut. 863, 
1887. Scientific Am. Supp., No. 635, 10,144, 1888. 
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but this not, some would persuade us, fault. The|works Messrs. Struve Russia: has not, believe, 


pieces welded are made the negative pole, the 
positive pole being pencil. Were this arrange- 
ment reversed the metal would oxidized rapidly. 
is, the carbon wastes rapidly, but course readily re- 
placed. Itis held scissor-like tool shown Figure 
121 with wooden handle through which the flexible 
electric cable passes, and screen further protect the 
workman’s already stoutly gloved hand, his eyes and face 
being guarded dark glass. 

joining plates the edges may feathered shown 
and the furrow filled with iron turnings, which are melted 


been introduced into this country. 

tion goes, lies with rare exceptions between the limits sp. 
gr. 7°6 and that annealed steel usually lying between 
7°82 and sp. gr. wrought-iron re- 
ported certain cases only 7°52. The density 
lowered quenching and cold-working, but returns 
almost quite completely its initial value when the 
cold-worked quenched steel heated redness and 
cooled slowly. Hot-working when above probably 
does not affect it, when slightly below probably raises 


the arc, fresh turnings being then supplied till 


the furrow filled. joining bars end end oneis 
centred lathe which connected with the nega- 
tive pole: the other pressed against the first and 
stack lightly with few touches the carbon: 
the lathe then revolves slowly, and iron added 
the joint little little. Wires slipping 
aring over their hooked ends, and melting the whole 
button. 

compared with Thomson’s this process ata 


° 7.82 M 
very serious disadvantage lacking ready control 


over the temperature, and the much higher tem- 


perature developed, with consequent greater tendency 


blister adjacent parts, etc. Itis stated that the results 
tests furnished Bernardos indicate serious loss 


ee 


| 

Ha 


/ 


N 
er, 


tensile strength: the loss ductility, especially 
under shock, should still greater. Subsequent 
7: 


forging may remedy this certain cases. 


& 
seems less fitted than Thomson’s for joining bars 


and pipes end end: and, least first sight, less 
fitted for joining wires than Thomson’s: short less 
desirable than Thomson’s where the sectional area 
joined small. But for joining the edges large thick 
plates, for patching thick plates, etc., short where the 
sectional area very large that would extremely 
difficult heat all simultaneously, Bernardos’ system 


seems first sight have anadvantage. But unless, 
here seems improbable, the crystallizing the weld can 


GRAVITY 


overcome, will better rivet the edges plates than 
weld them this system. Its future seems less prom- 
ising than that Thomson’s process, though still 
too early pronounce judgment with complete con- 
fidence. 

Bernardos’ process said have been adopted the 


©Crucible steel, 

Bessemer steel and unknown, 

Open-hearth steel, 

steel about carbon, annealed and hammered cold, Langley, Metcalf, The 
Treatment Steel, twelve crucible steel ingots, M1, six were ham- 
mered and rolled bars diameter, One end each was heated whiteness, the tem- 
perature decreasing gradually towards the other end. They were then quenched water. 
gives the density the which was slightly below visible redness when quenched, that 
the part which was white-hot when quenched, and this last after subsequent slow 
cooling from high yellow 

Koppmeyer, forged Bessemer steel, Dingler’s Journal, CCXT., 22. 

Sandviken Bessemer steel, Crookes and Rohrig, IL., 15. 

Kent, Trans. Am. Inst. Mining Engineers, 585, 1886. 


it. With increasing carbon-content the density probably 
decreases slightly. 


Pure iron, steel, 7°60 7°80, Landolt und Phys.- 
Chem. Tabellen, 1883, 78. 

Clark’s Constants Nature,” I., 18, 1873, gives the sp. gr. iron from 
(iron hydrogen, and (reduced carben, Playfair 
and Joule), and (the last electrolytic). 
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bon-content. This indicates that cementite than 
ferrite. 


That hot-forging above does not materially increase 
Usual limits, density infer from the fact that slowly cooled bars 


16 “ “ “ 100 


specific gravities annealed Terre Noire castings 


|the sp. gr. usually lies between and Figure 
Percy, Iron and des Eisens, 1785, bars forged from them and slowly cooled from light 
Rept., 1877. Annealed Terre Noire steel castings. melting bar-iron was 7°8439: Percy found that 


27, Percy, Iron and Steel, pp. 


Chernoff reported that hot-working temperature 
below increased the density, sometimes The roll- 
ing rails made from reheated blooms ceases while they 
are about alow yellow heat: that rails rolled 
direct from the ingot without reheating, little above 
say red. The density the latter said 
about 1°5% higher than that the former, which 
would make their specific gravity from about 
higher, about 793. This inferred from the appa- 
rently excessive weight direct-rolled rails given 
section: but know direct determinations. 

305. DILATATION. THE FLOATING CoLD 
were beyond the scope this treatise consider the 
dilatation (See Table 109, 273, 
tigations the Watertown Arsenal show that the co- 
efficient dilatation like steels diminishes the pro- 


The effect cold-working shown line Fig- 
ure 123, where repeated cold-hammering lowers the 

The lightening effect quenching increases with the 
suddenness the cooling, the quenching-temperature, 
and the proportion carbon the steel: thus Langley 
found that, under like conditions, quenching from white- 
ness lowered the specific gravity steel with 0°529% 
carbon 0°026, that steel with carbon 

Quenching from even low temperature 212° 
appears lower the density slightly: four cases 
found that the specific gravity fell from 0°011 
0°027. 

Repeated quenchings lower the density cumulatively, 
but gradually diminishing rate. Thus Wrightson 
found that fifty heatings and quenchings the specific 
gravity wrought-iron fell from 7°552: after 
fifty more heatings and quenchings had fallen still 
farther 7°52, the total loss being 0°120. after 
twenty-five additional quenchings had risen slightly, 
0°006 (to 7°526). 

Caron found that thirty quenchings reduced the density 
steel Much greater losses are reported, great 
indeed that one hesitates accept them. Such are and 
Table 149. 

The rapid divergence lines and from 
line Figure 12, the first representing steel ingots, 
the second bars forged from them and quenched from be- 
low redness, the last like bars quenched from scintillat- 
ing whiteness, indicates that the effect quenching 
much greater high- than low-carbon steel: but this 
relation not well marked lines and which 
the first represents unhardened, the second hardened 
Bessemer steel. But though the difference between the 
density high- and that low-carbon steel depends 
greatly upon the conditions cooling, probable, 
judge from the general direction lines and 
and Figure 123, that even well annealed metal 
the density decreases slightly with rising carbon-content, 
probably about the rate per increase car- 


the way the tension stress theory the harden- 
ing steel, since the high-carbon steel which hardens 
intensely contracts less quenching than non-hardening 
low-carbon material. Quenching from bright redness 
increased the coefficient expansion greatly, especially 
case highly carburetted steels. 

The floating solid molten iron clearly due the 
simplest possible reasons, wit, that the solid iron 
lighter than the molten iron. has shown this 
two ways. First means hisautographic oncosi- 
measured the force with which balls cast- 
iron immersed molten cast-iron sought rise fall, 
obtaining diagrams like that Figure 125. found that, 
when first immersed, the tendency the ball was down- 
this downward tendency quickly gave way 


ally reached maximum, then declined slightly till, 
the point fusion, suddenly fell zero. 
Reversing, measured the diameter cast- 


iron ball during cooling, beginning two minutes after cast- 


ing sand mould. During the first minutes 
Private commuuication, Feb. 20, 1889. 
Percy, Iron and Steel, 
Jas. Howard, private communications, Feb. 8th, 1889. 
Journ, Iron and Steel Inst., 1879, 1880, 11. 


portion carbon This raises new difficulty 


upward tendency, which, the ball grew hotter, gradu- 
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BALL 


BALL 
IMMERSED 


WEIGHT OF BALL AND PORTION OF STALK IMMERSED__.252 
SPEDIFIC GRAVITY OF DITTO... 


BALL 
MELTED 


SCALEIOF OUNCES 


FLOATING___* 


SCALE MINUTES 


Fig. 125.—Oncosimeter Diagram the Effort Gradually Heating Cast-iron Sink and Rise Molten Cast-iron, Wrightson, 


the ball expanded diameter, then occurs decidedly below the melting point, that, 
stationary for m., then contracted for more solid iron melting, and molten iron solidifying 
m., the total contraction from the further cooling, first expand maximum volume, 


diameter being 
Thus both cases the maximum volume (or minimum 


then again contract. 


the cold iron denser than the molten, 


TABLE STEEL. 


SEE FURTHER 


cupriferous steels: 92, oxygen 162, castings. 


», 18 to 20: 38, guns and rails: 40, silicon steel: 48, manganese steel: 53-4, rail steel: 69, phosphoric steel : 71, phosphoric steel : 74, 78, chrome steel: 81, Tungsten steel : 


Cc Si Mn, 
Armor-plate, face............0. “15 “18 1°45 “06 “05 | 
Axe “overcoat "95 “081! +38 “018 
cran 1°05 | 
“O07 “0 
“ 5 °25 
“047 “05 | 
1°09 1°38 *36 
1°15 25 “20 05 *025 
not 
°234 *036 *022 tr. 
*25 to *40 |-40 to *60 | °06 or less 
*33 tr. “02 0 
“11 °16 “04 
075 
rail-stock 


| 
it 


famous shell Whitworth’s: the metal had 213,000 pounds tensile strength per square inch, and elongation 11%, probably two inches. 
Ship-plate usually much like boiler-plate composition, but with rather more phosphorus 


American tyres are harder than British, probably chiefly because the brake-service more trying, the weight cars per wheel heavier, and 


off short. 


Rails habitually made using cast-iron direct from the blast-furnace without remelting cupolas. 
steel rails formerly made South Wales from old iron rails. Bell, Principles Manuf. Iron and Steel, 427, 1884. 
The phosphorus intentionally high, order that the turnings may breax off short, and not clog the cutting tools. 


Punched 27,000 fish-plates. 
Tapped 99,000 nuts. 


Bethlehem have sometimes been 
some late best American, 
| > 

Krupp 1°020 *195 *425 “05 

90 to 1°16) °194 to *36)"14 to °45 |*024 to 030 
Screen-plate fur stamp-mill 
Shafts, marine 088 
“ “ * 882 05 “05 
heavy, forged, Bessemer......... 

for bridge- 


track rougher here than Britain. 


keep the manganese below With higher manganese the turnings were tough deflect the turning tool: with 0°35 manganese the turnings broke 
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the difference slight, less than one fifth great the guaranteed. For this purpose old rails are course 
difference between the density the molten metal and quite out the race. But boiler-plate shearings known 


minimum density which slightly below the melting 
point 
deduced the following values. 
Specific gravity solid Cleveland gray 6°95 


This explanation the invariable floating cool 
molten iron simple and natural one who has seen 
ice float water, that wonder much regret 
that energy should have been diverted from our pressing 
needs unpromising, far fetched, ingenious attempts 
attribute remote causes, which could hardly oper- 
ate constantly. 


CHAPTER 
DIRECT 

Wrought-iron and steel are usually made the in- 
direct method first making cast-iron 
furnace and then decarburizing it. Direct processes are 
those which wrought-iron spongy iron made 
directly from the ore, and either used such, converted 
into steel, usually melting with cast-iron, more 
rarely cementing with carbonaceous matter: 
which weld- even ingot-steel made directly from the 
ore. 

confusing ourselves with the details the numberless 
direct processes, let general survey see what are 
the possibilities, not this that particular process, but 
the direct process general, what the advantages 
which can conceive and may hence seek, what the 
necessary obstacles. 

The fields for the direct process are the production 
weld-metal (wrought-iron weld-steel) used such, 
and raw material for the open-hearth and crucible pro- 
cesses. 

The former field think holds out little promise, for 
weld-metal made direct process not only liable 
red-shortness and slag-shortness, but also usually varies 
capriciously its carbon-content and markedly hetero- 
geneous. 

the latter field direct-process metal must compete 
with scrap iron,” with cast-iron, and with puddled and 
charcoal-hearth iron. Butif can compete with the pro- 
duct the blast-furnace alone (cast-iron), can surely 
compete with puddled and charcoal-hearth iron, which 
have each undergone additional very costly operation 
after passing through the blast-furnace hence may 
narrow the discussion and ask, Can direct-process metal 
compete with scrap iron?’’ and ‘‘Can compete with 
cast-iron 

Competition with scrap iron. material for the 
crucible and acid open-hearth processes, not think 
that can forecast the future direct-process metal 
with complete confidence. 

-Asa material for the crucible process, direct-process 
metal made from ores relatively free from phosphorus has 
great advantage over most the scrap iron the 
market, that its phosphorus-content may known and 

See article Ledebur, Stahl und Hisen, VI., 576, 1886. 


this discussion use generically, include wrought-iron 
and scrap 


composition are made great quantities and with more 
perfect organization the composition the plates worn- 
out boilers may known and guaranteed. true that 
most not all even the best boiler-plate steel has more 
phosphorus than desirable for the crucibie process, which, 
believe, will ever more and more restricted the pro- 
duction the very best, the least phosphoric, classes 
steel. But the other hand, with the basic open-hearth 
process looming up, those interested the future direct 
processes should bear mind that ere long boiler-plate 
containing even less than 0°02% phosphorus may 
made enormous quantities. Much the same may 
said direct-process metal considered competing with 
scrap iron material for the acid open-hearth process. 

This process, however, should continue flourish, 
would demand much more scrap iron guaranteed com- 
position than likely offered. too, old rails 
are heavily handicapped their high phosphorus- 
content out the race, least for the production 
those classes steel for which the open-hearth seems 
suited. 

But material for the basic open-hearth that 
the future direct-process metal seems brightest. 
have this country very extensive deposits readily 
mined ore, too phosphoric for either the acid Bessemer 
the acid open-hearth processes, but not sufficiently phos- 
phoric yield cast-iron desirable for the basic Bessemer 
process. Some them are situated where fuel suitable 
for the direct and for the open-hearth processes very 
cheap relatively that suitable for the blast-furnace the 
conditions here seem especially favorable the com- 
bination direct process with basic open-hearth, for the 
latter readily takes metal any phosphorus-content 
whatsoever, high, low moderate. 

Now the extensive development the basic open-hearth 
process which may looked for these fields, should 
itself create demand for scrap iron. How this demand 
met one hardly sees. 

hardly seems probable that great quantity old 
rails will offered. According Poor’s Manual there 
were about 82,000 miles iron rails this country 
1880, which more than one-quarter had been taken 
before 1888, that average somewhere about 300,- 
000 tons old iron rails have been taken per annum 
and sold. This about the present production open- 
hearth steel this country, and about one-tenth that 
Bessemer steel. 

Now very large proportion these old rails, far 
can learn, goes into the open-hearth furnace. They 
are re-rolled, slit into bars many kinds, etc. Nor does 
seem probable, judging from the statements railway 
engineers whom have consulted, that the supply old 
steel rails will increase rapidly. the old iron rails are 
taken up, many cases, where they have stood 
sidings, branches but little used, etc., they are replaced 
with nearly worn out steel rails. probable that 


the supply old iron rails ceases, will about made 
good that worn out steel rails, which consider- 
able quantity now sold every year. 

the basic open-hearth process, then, have great 
prospective demand for direct-process metal and scrap 


q 
4 
q 
| 
q 
q 
q 
| 
| 


260 THE METALLURGY STEEL. 


iron, demand which likely outstrip any probable 
increase the supply scrap iron for sale, 
remainder are likely have large demand which 
direct-process metal can fill. 

313. WITH THE 
studying this question consider the relative cost making 
metallic iron, whether sponge, blooms balls, the 
direct process, and making cast-iron the blast-fur- 
nace. that the two competing materials are, 1st, 
direct-process iron used the open-hearth furnace 
with little cast-iron (in process parallel with the pig- 
and-scrap process); and, 2d, cast-iron used the 
open-hearth furnace with ore, the pig-and-ore process: 
and this without discussing the relative merits the pig- 
and-scrap and the pig-and-ore processes. 

direct process iron can made cheaply nearly 
cheaply cast-iron, will course much better 
material for the open-hearth process. 

The cost the combination, blast-furnace plus puddling, 
preparatory the open-hearth process, must ever re- 
main high that will chiefly confined the produc- 
tion steel exceptional purity. Indeed, the basic open- 
hearth process threatens extinguish the combination 
altogether preparatory the open-hearth process. 

For making steel the open-hearth and crucible 
processes seek metallic iron without much carbon 
silicon. the blast-furnace not only bring our iron 
the metallic state, which can done tem- 
perature, but raise our deoxidized iron very much 
higher temperature, vast outlay this excess 
fuel causes such energetic deoxidation that all the phos 
phorus the ore deoxidized and unites with the iron, 
does much carbon and silicon, which must later 
removed. does not first seem the straightest way, 
but has enormous incidental advantages, that the 
carbon and silicon absorbed prevent the metallic iron from 
reoxidizing that obtain all the products molten 
condition, which they can very cheaply handled 
that can convert the gangue 
basic lime-silicate and can melt this silicate, thus once 
removing from the iron the gangue with which 
associated nature, and the sulphur the mineral fuel 
for smelting. 

This procedure, making steel carburizing iron the 
blast-furnace and again decarburizing it, has been long 
ridiculed indirect and illogical. But the objection 
rather sentimental than practical importance, unless the 
indirect and illogical process necessarily more than the 
direct and logical one: metallurgy lives profit, not logic. 
Indeed, the cheapest possible process for given results, 
quality and certainty included, matter how indirect 
logical when all factors are seems illogical 
only the shallow logician who ignores certain premises. 

Advantages and Disadvantages the Direct Pro- 
cess.—For all ores the direct process has advantage 
over the blast-furnace, 

yielding iron relatively free from carbon and thus 
fitter for the open-hearth and crucible processes. 

that its gentle deoxidizing conditions may permit 
dephosphorization—at the cost heavy loss iron. The 
loss iron may, however, avoided 
tendencies (Cf. 315, 


that can use fuels (producer-gas, water-gas, 
natural gas) which are often much cheaper than the 
anthracite, coke and charcoal which the blast-furnace 
apparently hopelessly restricted. 

sulphurous (solid mineral) fuel used, since the usual 
low temperature the direct processes cannot melt 
and hence cannot use the desulphurizing lime slags. 

its greater outlay for labor, greater because opera- 
tions are more scattered, and because the product 
solid and less easily handled than the molten product 
the blast-furnace. 

its probably necessarily greater loss iron. 

For rich ores has further advantage. 

requiring less fuel, thanks chiefly its lower tem- 


case lean ores the fuel-consumption the direct 
process may brought below that the blast-furnace, 
but only the cost heavy loss iron, which however 
the same time causes dephosphorization. The leaner 
the ore, the heavier the loss iron which must 
submit order obtain the fuel-economy which the 
direct process permits. 

Applicability. the direct process especially 
applicable, 

cheap ores, especially dephosphorization 
needed 

Where fuel dear 


Where fuels which, though nearly quite sulphur- 


less, cannot used the blast-furnace, are much 
cheaper per unit calorific and reducing power than 
those fuels which are suited for the blast-furnace. 

believe that these are not simple accidents the direct 
processes now proposed, but essential conditions the 
problem. 

314. now consider some detail 
the conditions which give rise these advantages and 
disadvantages, first noting that asa material for the open- 
hearth process, not imperative that the product the 
direct process should completely deoxidized. Any 
small quantity iron-oxide the balls spongy iron, 
these were sufficiently dense sink quickly beneath the 
slag the open-hearth furnace, would probably almost 
wholly deoxidized the carbon (and silicon) the bath 
during the early part the process, especially this 
were carried out basic lining. But the end 
the operation, when the bath contains but little car- 
bon, any oxidized iron the sponge-balls would prob- 
ably escape reduction and would lost the slag. 

Fuel. bring 100 parts iron from the condition 
iron ore that metallic iron the essential requisites are, 
enough chemical energy deoxidize the iron, and enough 
heat energy raise the ore temperature which de- 
oxidation can occur. 

deoxidize 100 iron from magnetic oxide takes 
109 1582 158,200 calories. 

develop this quantity heat needs 19°5 parts car- 
bon burning carbonic acid, while satisfy the equation 
conceivable that during the subsequent cooling 
the metallic iron and carbonic acid can almost com- 
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pletely recover the heat expended raising the iron oxide 
and carbon the temperature deoxidation: that 
one sense consumption 19°5 parts carbon per 100 
iron may taken the limit towards which work, 
and which the nature things can never quite 
reach. But even admit that half the heat used 
heating the iron oxide and carbon must practically 
thrown away, the carbon-requirement rises but little. 
Some forms iron oxide begin deoxidize tempera- 
tures even below 150° C.: but-here deoxidation very 
slow and probably necessarily very incomplete. Probably 
will always expedient heat the oxide least 


Now, supposing that half this heat utilized when 
the products cool, the other half requires 1°42 
parts carbon, which raises our total carbon-requirement 
parts per 100 iron. case ferric oxide the 
requirement would rise about parts carbon per 
100 iron. 

the necessary carbon-requirement extremely 
important factor any forecast the probable future 
the direct process, let seek again wholly inde- 
pendent way. 

For the deoxidation alone oxide carbon, 
supposing that all the carbon were burnt carbonic acid 
means oxygen yielded the ore, the re- 
action 

100 kg. iron needs kg. carbon, which would 
develop 8,080 129,280 calories. 

But deoxidize 100 iron the above reaction de- 
mands 100 1887 188,700 calories, 59,420 calories 
more than developed our carbon: and develop 
this excess must burn 59,420 8,080 7,354 kg. 


that altogether need 


Heating carbon 


parts fuel containing 90% carbon. 

But here assume that all the heat developed the 
apparatus and the reactions utilized with 100% 
efficiency, manifestly unattainable: un- 
warrantable our assumption that all the carbon 
oxidized carbonic acid the oxygen the ore. But 
think within the bounds possibility that direct 
process should devised which the carbon would 
ing gases would 1°34 weight which the reduc- 
tion could practically completed without raising the 
temperature above 800° which the heat given 
out the spongy iron cooling from this temperature 
250° could utilized,” admitting that all the heat given 
out the products cool from 250° down lost: which the 


heat evolved the combustion the carbon 


The gases from the charcoal blast-furnace are reported 
this composition: Bell, Princ. Manuf. Iron and Steel, pp. 276-9, from Aker- 

The temperature the gases escaping from the Consett No. the North 
Chicago No. furnaces reported 248° and 249° respectively. Gordon, 
Iron and Steel Inst., 1886, 784. 


could practically completely utilized heating and re- 
ducing the ore: and which 75% the heat evolved 
the further combustion the escaping gases could 
utilized. But the heat developed reducing fuel and 
the escaping gases would net suffice for reducing and 
heating the ore: additional fuel must supplied: and 
may asssume that within the bounds possibility 
that 75% the heat evolved burning this fuel would 
utilized. Under these assumptions and neglecting the 
moisture the blast, may calculate the fuel require- 
ment follows for ore with 10% gangue, 90% ferric 
oxide, 63% iron: 


Composition the Gases.—The ratio 


would have carbon burning acid 


100 


acid, and carbonic oxide that each equivalent 
carbon takes 1°46 oxygen. Hence deoxidize 100 
kg. iron need 


21°92 10°09 kg. burn carbonic acid, and 
21°92 11°83 burn carbonic oxide. 


21°92 
The waste gases from the reducing apparatus then will 
contain, per 100 kg. iron, 


acid 
11°83 15-73 oxygen, 27°56 kg. carbonic 


oxide. 


the carbon supposed oxidized the oxygen 
the ore, the waste gases escaping from the ore-reducing 
chamber may supposed free from nitrogen. 

Heat Requirements.—Heating the following substances 
from 800° C., range 780°. 


Kg. SH. Calories. 
100 x 15°87 x 4-22 = 35 
216,175 
Heat Development.— 
the heat given out gas, and cooling from 800° 250°, 


75% the heat the further combustion 27°56 kg. carbonic oxide carbonic 
acid, 27°56 2,408 

order the sum the heat requirement must burn kg. carbon, 


216,175 
Heating carbon needed 


sum this up, under the several sets assumptions 
the carbon requirement for 100 iron follows 


For For heating. Total, 


repeat, these are limits towards which may work. 


This not strictly accurate, because during the first part the operation 
are heating oxide iron and carbon instead iron and oxide carbon. But the 
thus introduced not sufficient affect our results materially. 


| 
| 
f 
| 
49,670 
290 
gk 
4 
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Now find that the modern blast-furnace, wonderfully 
efficient* thermo-chemical engine that is, almost always 
uses more than twice and usually more than thrice the 
largest quantity fuel above calculated. The following 
are among the best results thus far published. 


Pounds carbon per 100 
pounds pig-iron, 


North Chicago Coke Furnace, probably 
Martel Charcoal Furnace 


While part the difference due our assuming 
higher efficiency for the direct process, smaller losses 
heat radiation, than are actually attained the 
blast furnace, yet the greater part clearly due the 
fact that the blast furnace does much work which the 
direct process may avoid. 

compare the requirements the direct process with 
those the blast-furnace, give the following table 
the heat requirements the latter when smelting Cleve- 
land ore, according Bell, and those direct process 
which assume that the charge heated 800° 
that limestone used, that neither phosphoric nor 
silicic acid deoxidized, and that the loss radiation, 
tuyere-water, expansion blast, etc., but little more 
than half great the blast-furnace. 


THE SAME QUANTITY Ke.) CLEVELAND ORE. 


Sponge. 
Carbon impregnation “60 X 2.400 =| 1,440} 
Reduction phosphoric, sulphuric 3500 
Fasion of cast-iron 20°00 | 830=) 6,600 | 
Heating iron: 
Heating gangue: | | | 
Kg. 
4,000 


49,095 


$7,000 


Bell, Princ. Manuf, Iron and Steel, 95, 


These numbers indicate that, with approximately like 
efficiency, the direct process may carried with 
little over half the fuel-consumption the blast-furnace 
and fancy that this not very far from the point which 
may some day reach. 

already hinted, the chief reason for the greater fuel- 
consumption the blast-furnace that the material 
heated, not merely the temperature rapid deoxidation, 
say 800° C., but vastly higher temperature, 
completely liquefy the product. When mineral fuel 
used the sulphur which contains would, unless special 
precautions taken, contaminate the iron. prevent 
this necessary that the slag should contain much 


estimated that large blast-furnaces from the heat gen- 


erated was utilized. given Bell 81% the heat developed 


usefully applied. another case 74% the total calorific power the fuel 
utilized. (Princ. Manuf. Iron and Steel, 144, 1884.) 

bGruner, Studies Blast-Furnace Phenomena, Gordon, 78, 1874. 

Gordon, Journ. Iron and Steel Inst., 1886, 784. 

Bell, Princ. Iron and Steel, pp. 301-4, 1884, from Journ. Ass. 
Iron From this number, 54°9, should apparently de- 


lime, that the sulphur may enter the slag 
instead combining with the iron. 

But these highly calcareous slags are exceedingly in- 
fusible. order liquefy them completely the temper- 
ature not simply the melting point cast- 
iron, say 1,050° for white iron and 1,200° for gray, but 
probably least 1,600° C., and much higher when the 
open gray for the Bessemer 
This high temperature plays another important part 
making iron for the Bessemer affords the 
strongly carburizing and deoxidizing conditions which 
give the iron high proportion carbon and silicon, but 
which compensating disadvantage deoxidizing 
the phosphorus the burden, and thus causing enter 
the iron. 

Beyond this, using lime increase the fuel re- 
quirement not only increasing the quantity material 
heated and melted, but because the decomposition 
the limestone absorbs heat, and because the carbonic 
acid driven off from attacks the carbon the 
the reaction 


both consuming fuel and absorbing heat. 

Again, the deoxidation phosphoric, sulphuric and 
acids, and the absorption carbon the iron, 
demand heat and fuel. 

example given Bell the items calculated the 
last two paragraphs consume 0°48 times much, the 
sensible heat carried out the molten products 0°70 
times great, and that carried out radiation, the 
tuyere-water and the escaping gases 0°40 great, 
the heat needed for deoxidation which thus 
but about one-third the total heat-requirement. 

Finally, the high temperature 
greatly increases the loss heat radiation and the 
but partly offset its great com- 
pactness and concentration. short, clear that, 
fuel-requirement concerned, the uncarburetted 

and hence more valuable produet the direct process 
cheaply produced than cast-iron. 

But, shall see, this advantage may, except case 
rich ores, more apparent than real, since the further 
treatment the direct-process metal the open-hearth 
crucible process may necessitate reheating the gangue 
the ore temperature which very much higher, 
and with heating-efficiency which very much lower, 
than those the reheating wholly dis- 
pensed with case the ore treated the blast-fur- 
nace instead direct process. 

Cost Installation. Itis generally believed that the 
output the direct process from plant given cost 
and must much less than that the but 
tive cost installation for the direct and for the blast- 
furnace process, here estimate the annual output iron 
from $40,000 worth plant, the annual output for 
each $40,000 cost installation. 

American Bloomary. Assuming that each fire turns 
out 300 tons year: furnace assumed $600, ham- 
mer assumed $234, other items, excluding buildings, 


Bell found that wrought-iron, whose not far from 1,600° C., 


duct something like three pounds, allow for the carbon taken the iron, in| was partly melted when held stream slag from blast-furnace making No. 
order make this case comparable with the others: that here the carbon pig-iron (Journ. Iron and Inst., 1871, I., 299). 


burned about pounds per 100 cast-iron produced. 


Journ. Iron and St. Inst 1871, 279. 


(TO CONTINUED. 
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NEW YORK PRICES CURRENT. 
MAY 


HAY FORKS. 
Ely Hoe Fork Co.—Gold Finish, Patent 


RAKES (GARDEN). 


doz 
Discounts are for Export Only. No. Tine. Handles. Per doz. 10.00 
American manufactures the ENGINEERING AND MINING 9.00 12.00 
JOURNAL has secured the services gentlemen thor- 10.50 Braced malleable garden rakes. 
oughly acquainted with the export trade and with for- 9:50 teeth 
eign markets, and offers its services foreign buyers 32BS Bent Stipa 11.00 6.00 
for these services, either directly indirectly throu 
commissions goods purchased. The proprietors 33BS Bent St’pd Smith-Harper Riveted Garden Rakes, Wood Heads. 
ENGINEERING AND MINING JOURNAL are neither com- No. Wrought teeth. Per doz. 
Best Polished Cast Steel Rakes. 
Manure Forks, Solid Steel Shanks, 
Finish, Patent Handles. Per doz. No. Per doz. 
goods advertised and illustrated the adver- oval, tine, in. tine, 1,00 5—8 8.00 


tising pages the ENGINEERING AND 


JOURNAL. 


handle, plain ferrules, $12.50 per doz. Lawn gravel rakes, price same cast steel garden rakes 


No. oval, tine, in. tine, ft. 


Tar rakes, teeth, inch, iron shank, feet 
Price lists and other information may be o, strapped tine, 4% ft. handles, $12.00 
handle, strapped ferrules, $21. doz. case lots, 60, and cased. 
64, oval, tine, in. tine, ft. Geneva Tool Co. 


handle, plain ferrules, $22. 


50. Malleable Garden. Steel Garden. 
No. oval, in. tine, ft. 


Plain. Braced. Plain. Braced. 


7.00 
Dis. and 
Field,7 selected handles. $9.00 

“ “ 9.00 


Cast steel garden rakes. 
9.00 0.00 
Rhode Island, spr’g handles 9.00 12.00 
in. 9.25 Cast steel lawn rakes. 
9.50 teeth, polished, tapering bar, tem- 
in., poplar teeth polished tapering bar, tem- 
Meadow, in., teeth polished tapering bar, tem- 
in., poplar teeth polished tapering bar, tem- 
room Corn, in., pop- 70% from Standard Association list. 


Prices made where handles, are 
Popular Handles Meadow Socket Hoes, unless 


otherwise ordered. 


SCYTHES (GRASS). 


PLOWS. 
Reversible Oneonta Clipper. Waldron’s pattern, oiled 


$8.50 
16. Oneonta Clipper, Rever- 8.50 
sible, eam Cut- Western dutchman, bronzed and 9.00 
Oneonta Clipper, Fine cutlery steel, full 10.00 
sible, Iron and All steel, full polished 11.00 
18. Clipper, Rever- Waldron’s 11.25 
sible, Iron Beam Cut- 11.25 
Oneonta Clipper, Rever- Clipper, bronzed and 11.50 
sible, Iron Beam, Lawn Scythes. 
Wheel and Cutter Clipper, bronzed and 9.00 
17. Hard Metal, Reversible, Dis., and 
Double-W heel Hoe, plain (Hoe’s 4.50 SOWER, BROADCAST SEED. 
17. Hard Metal, Reversible, Iron Beam, Wheel and 
19. Hard Metal, Rev ersible, Wood Beam Cutter...... 
Sod and Stony lain. 
Curtis’s Sod Two Gross wt., 110 pounds per dozen 
Single Wheel Hoe Cultivator, Rake and Plow...... $6.00 Subsoil Plows. 


Net wt., pounds per dozen. 
o-horse 9.50 Draft Rod. 
Wheel and Draft Rod. 


Hitchcock’s Potato Digger and Shovel Plow. 
Fly” single- Improved adjustable handle shovel plow 


7.00 
wheel Hoe, Culti- Hitchcock’s Potato 
vatorand Plow, $5. and shovel plow....... 10.50 
Dis. 30%. Per doz. 
Plow, RAKES, 
proved. 
3.75 
Teeth Rake, $32.00 
Improved Bay State ..... 30. 
Hoe and Cultivator dis. Little Gem. 31.50 
combined, with 4.00 
wheel, $11, Chieftain Lock Lever 
With Pole, Double 
Tree anc Neck hite Mountain .......... 4.50 
All Steel Plain Culti- Yoke, extra. 
cubic feet packed, Rocking 4.25 
vator, $6.00. 400 Ibs, gro., 225 
Ibs. net. Little Gem Corer and 
40% discount, Slicer 3.7 
New York. 430 Ibs, 250 Ibs. 


Chieftain Hay $59.00; 700 Ibs. gro., 450 net. 
Potato $7.00; 100 Ibs. gro., Ibs. net; dis., 


Jr.” No. Seed Drill, $9. 
4 
: ombined Dri ivator Rake ow, etc. $12 
+ 
f 
§ 
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Arms and Ammunition. 


Wood Powder. 
American Wood Powder 


Kegs, lbs. 
Trap for first quality arms 


for large bore 


fine for small 
bore rifies and gallery 


Hartley Graham, 
Union Metallic Cartridge. 


Discount. 
Per cent. 
Bullet Breech per Ib. 1.60 
Discount. 
Per cent. 
Military Rim Fire Cartridges............. 
Central Fire Pistol and Rifle Cartridges.. 
Central Fire Metallic Cartridges for 
get and Sporting 
Military Cartridges, Central Fire......... 
Lefaucheux 
Primed Shells and 
Brass Shot Shells, C., qual 


Paper Shot Shells. 


and ga. First 
quality, 30,10 and per 
cent; 8,10 and ga., 
First quality, 25, and 
per cent. 

14, and ga. Club brand, 30, and per cent. 
and ga. Club brand, and per cent. 
Gun Wads, and per cent. 


REVOLVERS. 


Smith Weston 
Single Action, in., 
32, Double Action, 

$9.35. 


$11 
38, Single Action, in., $9.40; 38, Action, in., 
$9.65; 38, Single Action, in., $10 .00 38, Double Action, 
in., $10.40; 38, Double Action, in., $10.65; 38, Double 
in., $11.00; 38, Safety in., 
12.00; 38, Safety in., Safety 
in., $12.50; 44, Single Action, in., $11.50; 
Single Action, in., $11.75; 44, Single Action, 
$12.00; 44, Double Action, in., $12.50; 44, Double Ac- 

in., $12.75; 44, Double Action, in., $13.00; 44, 
Double Action Favorite, $12.75. 


Colts. 
Discount, per cent 
from following 


prices. 


Action Army, and calibre, 434, 5%, 
inch $13.00. 
Double Action, calibre, inch bbl., $11.20. 
38 2% to 06 $10. 00. 
Single Army, calibre, and inch 
$12.00. 
Single Action calibre, Frontier,” 5%, 
and inch bbL, 


“ 20 “ “ 

half full plate, 2.10. 

Old Model, calibre, the hundred, half full 

plate, $1.50. 

‘Deringer. calibre, per pair half full plete, 


American Bog 


Double: Action aed 
calibre, inch $1.60; 
Double Action 32, aud 
calibre, inch barrel, 31.85; 
Double Action 32, and 
calibre, inch barrel, $2.10. 


Bull Dog revolvers, and calibre 
inch 


D. 

Defender rev olvers, Single Action, 22, wood handle, 
rubber 


“ “ 


“cs 


=> > 


Remington Army revolver, Single Action, cal., 
frontier cartridge, inch barrel, $6.50. 
Remington Army revolver, Single Action, cal., 


frontier inch barrel, $6. 


Remin gton Dou eringers, fire, $4.05. 
National Deringers, calibre, per pair, half ful 


plate, 


New House, calibre, blued nickeled, 


RIFLES. 
Colts’ Lightning Magazine. 


per cent. 


32, 38, and calibres, octagon 13.50 


Assay Furnace; 
Hydro-Carbon Blow-Pipe Assay Furnace. 


No. Furnace 
taking Battersea 


$10.00 
15.00 


No. Crucible Fur- 

nace, taking Battersea, 

ble, in. dia. deep.. 4.00 

sea round, dia., dee 

Blow-Pipe with half tank, made 

plain, strong sheet 18.00 

Blow-Pipe No. with half gallon tank, made 

entirely seamless 23.00 
Blow-Pipe No. with one gallon tank, otherwise 

Blow-Pipe No. Furnace No. and Gruci- 

ble Furnace No. 

Blow-Pipe No. Furnace No. and Cruci- 

ble Furnace No. 


Axes, 


Shingling Hatchets. 
$4.75, $5.25, $5.75 doz., dis. 
102. 
$8.00, $8.50, $9.00 doz. dis. 


$5.25, $5.7. doz., dis. 
$9.00, $9.50 $10.00, doz., dis. 
$9.00, $9.50, $10.00 doz., dis. 


Hatchets, Broad Single Bevel. 


Collins’, cut in., $9.50; 
$10.00; $10.50; $11.00; 7%. 
$11.50; dis. 10%. 


Peck’s, cut in., $10.50; 4%, 
$11.50; $13.00; $14.50; 
$16.50; $18.00; $19.50; 
814, $22.00; dis. 


Ryder’s, in., $13.00; 
$14.50; $16.50; $18.00; 


16, 
$19.50: dis, 


Ship 
Half flat head. Discount. 
Dozen. cent. 
24.00 25.00 


Broad Axes—Pittsburgh Pattern. 


5to8 pounds, $32.00 

7to9 pounds, $35.00 
dozen. 

dozen 

dozen. 

Western pattern 
same price. 


Ryder’s, $8.00, $8.50. $9.00 doz., dis. 


Spanish Pattern. Spanish Pattern 
Detumba round eye, Media labor, $12.25 
$10.50 per doz. per dozen. 


Axle Grease, 


2-lb. wooden boxes. 


Barrel Machinery. 
Stave Jointers. 
Single Wheel Beer Keg Jointer, 16to22in. 
Double 30 “ 36 “ 8 8 50u 
Double Independent Barrel Stave Jointer ith 
Wheels, shafts, but suspended 
Single Wheel Barrel Stave Jointer, 350 
Double Independent Barrel Stave Jointer, 
Miner’s Bellows: in., $8.50; 


in., $9.75; in., $11.00; 
$11. in., $13.50. 

$10; $12; 32in., $14; 
in. in., $18; in., $20; 
in., $23; in. $32. 

Hand Bellows, per doz.: 6in., 
plain, $10; fancy, $20; 
plain, $12: fancy, $24; 
plain, $14; fancy, $28; 


plain, $16; fancy, $32; 
plain, $18; $36. 


Belting and Packing. 
LEATHER BELTS. 


Newark Leather Belting. 
belts per foot. 


Width. Vidth. 


Double twice the price single. 

Dis. single and double belts, cemented, and 

single and double belts, riveted and cemented, 

Dis. single belts, 
proofed, 

Dis. double belts, cemented and lacesewn, water 
proofed, 45: 


cemented and lacesewn, water 


LINK BELTING. 
Link-Belt Machinery Price per running foot 


net, 

Price.|No. 
$0.13) 78......$0.40 
-20)106...... .90 
1.10 
1.50 

1.40 


Weight Weight 
about about 
“fl 
\\ 
lax \ > 
j 
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Common Carriage Bolts, price per hundred. Long. Wide. High. Price. 
0.18 0.22 Philadelphia Carriage Bolt, price per hundred. 
5 2 “ | 3.40 4.10 5.00 7. 40 9.00 
9 0.67 0.80 0.95 1.18 1,42 6 “« | 5.40 6.60 8.20 | 10.60 13.00 cutter.| knives. knives | of feed cut. x 
13 1.00 1.18 1.42 1.77 2.13 10 “ . 11.40 13.80 17.00 2 2 | ve | * yy, % and 1% | 21.00 
Dis. High Grade, and Dis. Royal, 60, and 10. The knife arbors for ull sizes are made machin- 


Dis. Manhattan. and 
PACKING- 


Piston Packing. 


Round Piston Packing. 

Per Ib. 85c. 

Discount, 60, and 
per cent. 


Square Piston Packing. 


Price same above. 

Round pis- 
ton packing made 
twelve 
twenty-four feet. 


Piston Packing. 


Rubber per 
pound 
Best only. 


Square piston packing, 
engths twenty feet. 


Steam Packing. 
Cloth Insertion, Rubber Outside. 
Cloth Insertion, Cloth one sides. 


Thickness. 1-Ply. 2-Ply Ply. 4-Ply. 


cts. 

One-ply cloth every 1-16 inch thickness. 

Three cents per pound additional will charged for 
each extra ply cloth. Each cloth, whether insertion 
outside, count one ply. 

All cloth insertion plain packing one yard wide, 
and any length desired. 

Wire insertion packing, all thicknesses, per tb, cents. 


GASKETs. 
Corrugated Copper. 


Price, cents per 
inch, less per 
cent. discount forhome 
trade. 

Less 60% for 
export trade. 


Philadelphia Tire Bolt, with forged nuts. 
per hundred. 
Condensed list. 
Length| 1-8 3-16 7-32 1-4 


$1°50 
1°50 


1.90 2.25 2.75 3.65 
3.25 4.25 6.60 
Fractional sizes, intermediate prices. 


Discount and 


Clay Working Machines. 


23 a 
50,000 1,500 
1,200 
i 
100 
6,000 360 


Jeffery. 


Air feed $275 Screw,feed drill........ $200 
Discount, 


Cork 


The Samson Cork 


Puller, per dozen, $12 net, 


Battersea Crucibles, Triangular. 


Crucibles. 


No. Inches. Inches. Per doz. 


Battersea any size, made order. 
See Illustration advertisement. 


ery steel. 


No. 


per cent. dis. 


VEGETABLE—GALE’S. 


30% dis. 


Pounds.| 


Duck and Twine. 


Weight Cents, 


per 
35 


Fifteen 
Dis. and 


Cotton Sail Twine. 


Egg Beaters. 


Per doz. 

Standard Co. 
Kingston...Per gross, $6.50 Triple 


Baltimore Co.—22-inch, Hard, Medium and Soft. 


Weight Cents, 


28 10.. 20 

Ravens, 

Cents, Cents, 

per yd. per yd. 

Eight ounce. .... Twelve ounce.... 


“ 


Three-fold and upward, cents per pound. 
is. 3%. 


Double.....Per gross, 
14.00 
12.00 Spiral...... 4.50 


Electroplate.—Babcock Co.’s. 


1,200—Dinner. 


CASTERS, 


§ 
Coal Mining Machine. 
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Dinner Casters. 
No. 1,200. in. high, $8.00, quadruple plate. 
No. 80. in., $6.00, quadruple 
No. 140. in., $7.50, 
No. 830. in., $5.00, Plain, cents less. 
No. 25. 16in., $4.00, double plate. 
No. 33. in., $3.75, 
No. in., $2.00, single plate. 


Farm and Plantations 


ICE PITCHERS. 


No. 754. in. high, double 
wall, $30, quadruple plate. 


Breakfast Casters. 
No. 231. in. high, $4.00, 


No. 13. in. high, $2.25, wall, $15, Capacity 
CAKE BASKETS. 


The Dixey Spindle 


Quadruple Plate. 
No. 448. high-chased, 
$16; gold lined, 
No. 690. in. high, 
chased, $7; gold lined, 


$8. high, single Weight. 
No. 686. in. high- wall, $6, Power. |Capacity. 
$3; gold line $3.50. 8 2 to 30 «| | 1000 


No. 126. inches high, $5.50. 

Flue Cleaner. 
No. 127. inches high, $5.50. 


No. 75. high, $1.85. 


Flour 


No. 78. high, $2.00. No. tubes. clamps. Globe Valves. hose. Per foot. 


Dis. flue cleaners, and 70%. 
No. Dis. steam hose, 50%, good lbs steam. 


lined case,cup, 


saucer, knife. 
fork and 
spoon, $2.25. Machinery. 
Gray’s pat. noiseless belt roller-mills, porcelain rolls. 


No. 41.Cup, gold Nordyke 


i > | of iat of 

= a Sin a 
PICKLE DISHES, a Lae Lbs. Length. | = | > > 
The Nordyke Bradford Portable Mill. 


decorated glass. grinding corn, feed, rye, 


ae 
No. 681. 
No. 146. 
No, 255. 
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Approxi- 
Forges (Portable). 58. Plain Brad. 
Fairbanks. 60. Adz-eye, Round Head. 
No. 2c, weight, 155 Ibs. $42.00 Flange Butter and Cover, per doz., $1.75. Boston pattern 8.00 
diam. hearth.......... 27.00 Water Set, per doz., sets pieces, $7.50. 62. 


Discount, and per cent. Net Cash, per 
cent. Cash, Cases Cost. 

Hand 0,42 wheel, tread, axle 
48x28x10 deep 


50. 

No. wheel, in. 
tread, in. axle, box 
40x23x10 deep, $9.00. 

tread, in. axle, box 
32x20x9 deep, $8.25. 

With Wagon-Seat 

Spring. 
No. same sizes 


Bullock’s (Portable.) 


No.1, bellows, $20; No. 
bellows, 25; No. 22in. 
bellows, 
dis. 


Stationary. 

in. bellows, $21; in. 
$25; in. bellows, $33; 
bellows, $45. 

20% dis. 


Cheese Dish and Cover, in., 
per doz., 
Bottle, per doz., 


Salts; per gross, Assorted patterns. 
Bottle Castors, per doz., $7.50; bottle, per doz., $4.50. 


“With Third 
No. same sizes 


Handles. 
Extra, Axe 36-inch 


Dish, per doz., 50c.; 10-inch, per doz., $4. 
Riveting Forges. Butter Dish and Cover, per doz., 


Bellows, in., in., in., Butter Dish and Cover, per 
$8. > > 


00. $10.00. $13.00. $17.00. 


dis. Extra, Axe, Boys, and inch.. 
Extra, Axe, Broad Squaring 
Empire. 


Light work, 17; height, 
in., $16.00. 


Same, with Hood, 17; 
in., $20.00. Candlesticks, per doz., $2.00. Glass Slipper for 
doz., cents; slipper and tray, per doz., $1. Jam 


Bridge, and Cover, per doz., $2.50; per doz., $3. 


Extra. Extra. 
Water Tank, $4.00 extra. Blacksmith Hammer, Machinist Hammer, Hand 
Iron Fire Ring Round Tuyere, Per doz 
$1.00 extra. Extra. 
Fruit Evaporator. 


No. Fruit Drier and Baker, with 


Hatchet. 
Bleacher attachment. Weight. assorted pat- doz doz. 
per day; 24 in. deep, 26 in. 6's Dis DCs 
wid ft. ‘high; o7., assorted pat- is. and 
22; square feet drying surface. 
terns, per cts. ardware Specialties. 
No. Capacity, bushels per 
9 
2 = 30% 


Cuts from pivoted jaws, graduated 
Boxing, extra: 


scale 1-16ths, per doz., $60.00. 
No. $3.00; No. No. $7.50; Goblets, banded, per doz., 
Freight New York: match, per doz., Discount, and 10%. 
No. $4.00; No. No. $12.00; cents. 
No. Wines, match, per doz., 
Glass Tube Patent Hollow Aug 
atent Hollow Auger. 
One Arm Carries Rotary Cutter, Price, $2.50 each. Wine, per 14.00 16.00 16.00 20.00 
6-in. bowl and cover, per doz.......... $3.25 
iscount, 


Sets pieces, per doz. sets, 


pieces, $3.75. 


Cheney Hammer Co. 
Hammers.—Per Dozen. 
eight. Weig 

Nappy, per doz., 50c.; per doz., 


per doz., $3; 8-inch., per doz., $4. Hammers. 
Cream Pitcher, pint, per one quart, No. 17. Octagon. weight, 


doz., $3,50; pints, per doz., $4.50. Adz-eye —Per Dozen. 
Pint -Pitcher, $1. 50; quart pitcher, per doz., No. Weight. 


igh 


Jo. 


Doz. 
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BARN DOOR HANGER, 


per doz. pairs 
One dozen case, 


BENCH HOOK. 
Patent, adjustable and reversible. 
Discount, and 


© 
BLACKSMITH’S TONGS. 
Swivel Jaw. 
Dis. 
CASTERS. 


Swivel Store Truck. 
japanned, wheel, eac 


turned wheel. 
japanned, in. heel, each 


Discount, 


Store Truck, stationary. 


No. 50, 5-inch wheel, wide, 
each, $1.05. 
No. 60, 5-inch,extra heavy, inch 
wide, each $1. 
Discount, 


SCREW CLAMPS. 
Adjustable. 


15. 
20.00 


doz. box. 
Discount, and 


CLAMPS. 


New Door Frame. 
ft. long, per doz., per net. 


) 

Malleable Iron Screw 

Per Doz. Doz. 


; Dis. be 702. 


CLOTHES REEL. 

heavy, gray iron, japanned. 
7.00 


JACK SCREWS. 
New pattern w: Tought iron screw. 


Diameter 
25 6% 5.25 


DOOR SCREEN FRAMES. 
Patent Corners. 

doz. sets, 
per doz. sets, $12. 
per doz. sets, $12.50. 
Dis., 


WINDOW SCREEN FRAMES, 


Patent Japanned Corners. 
No.25, corners and screws, 
without bead, per doz., $2.50 

with bead, per doz., 

without bead, per doz., $2.90. 

with bead, per doz., $3.30. 

Dis., 


PULLEYS. 
Side, No. Japanned. 
Inches... 
2inch and under, dozen box: 
OX. 
Discount, 


PULLEY HOOK (New Floor.) 


Moore Barnet Mfg. Co. 


No. gr., lbs. 
No. per dz. gr., Clamp. 
24.00 
Nos. and are packed dozens; Nos. and 
half ozens; Nos. and 10in quarter dozens, 


and No. singly. Each hand vise put neat box 
and packed half dozen lots. 

Hinge pipe vise, in. Each $10. 


8.00 
Discount, 


WRENCHES. 


BLACK, 
14.00 
BRIGHT. 


Coes Mechanics’ Screw renches, same list, less 55, 


10, 10, and 

Coes Co. Pat. Screw Wrenches, same list 

above. Discount, 55, 10, and 
Hose. 

Improved Smooth 
Bore” Rubber Suc- 
tion Hose. 

spiral flat 
round tinned 
wire. 

Diam. ft. 


Deep cut thread, forged point. 
in. wrought iron, in. long, list........ 

WELL WHEEL. 
New pattern. 
Japanned. 


Pr.d. 7.00 9.50 12.50 20.00 30.00 


Discount, 


HAY FORK PULLEY. 
New pattern. 


No. 15, in. iron heel per doz. 


dozen case, dozen barrel. 
No. 15, per dozen, net. 


SHEAVES. 
Patent Common 
Turned and polished 
iron wheels,round cor- 
ners, brass pin, one set 


27.50 
Suction hose discount, and Royal, 
Suction Hose. 


box. 
2.00 
Discount, Rubber Hose. 
Conducting -ply. 
Int. Per Int. Int. Per 
inch diam ft. diam diam 


Per doz. 
No. points in. diameter, 


No. points in. diameter, 
$15.00 


Discount, and 
dozen 


(Bench Steel Jaws.) 
‘ice, $4.00 


Silent Saw Vise. 
Dis., 


Discount—High grade, 60; Royal, 70; 
and per cent. 
Hoisting Engines.—Griffith Wedge. 


Weight. 
Hoisting Engines, Miner’s Prospecting..... 


} 
7 = 
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Hitchcock nickel table (No. 


Weight. 
Hoisting Engines, No. Double Cylinder... 4,500 800 Drummond Electric Hanging 300 
Discount, Dis. all and 20¢. candle power, complete, each $3.50. 
Double Cylinder... 6,000 CORDLEY HAYES. The electric lamp, candle-power. 
With decorated shades, nickel, per doz. 


bronze bracket, with reflector, No. 
653, each $3.75 


“ “ 


WASH TUBS. 

Nos. 2and shade, per doz., $9.50. 


NNN 


per doz., $1.50. 
weight, nested.... 934 21.00 safety lifting globe, per 
MILK VEGETABLE PANS. Lined with proof composition. 
a WASH BASINS. Doz. Price, $2.75 per doz. ... $2.25 $2.75 

) 
Wheel............. 
Horse-power 

New Excelsior Lawn Mower. 

Dis. 50%. 
{ =e = 
ingle 


Miners’. 
Brass, Collar and Breast 


SPITTOONS. one piece, Spout and Body 
Price, per gross net. 


Webster, Camp Lane Machine Co. 
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Lemon Squeezers. 


STANDARD LATCHES. 
Dead locks. Empire Scroll Saw, Cuts 
Inches. 


24-in. swing, drill and tilting 
table. 


Dis., 20% 
DRAWER LOCKS. 
6.00 The Acme Combination 


Three tumblers. steam power. 
saw 
THE SAMSON THE RIM FLUSH DRAWER LOCK. Moulding attachment........... 


The Acme Lemon Squeezers, knife and squeezer, 


Dis., 
per dozen, $15.00. 


diameter. 


The Samson, per dozen, $3.00. 2tumblers. 
Porcelain lined, No. Plated nose...... 9.00 
and discount. 6.00 7.50 
Wood, No. per doz........ $3.00 
Wood discount. Paragon Self Feed Rip Saw. 


BRONZE SPRING PADLOCK. 


flat steel keys. changes feed. 


Price, with one in. saw, $50.00. 


YALE PATENT. 


RIM STORE LATCH, 
16.00 
count. 
Diamond Mortising Machine. 


cut tenons thick, in. wide. 
Price, with chisels $25.09 
Dis., 


RIM NIGHT LATCH. 


Spring lock, keys........... 18.00 YALE 
Lum ber.—Soft and Hard. 


Dead lock, keys............ 25.00 


NIGHT LATCH The Star” Lathe. 
Flooring— Bev siding— justable Tail Stock for Tapers. 
52 * No. 1........ 26.00 28.00 
18.50, 20.50/4-4 “ 1........| 22.00) 24.00 The C 
MORTISE DEAD LOCK. Ceiling— Stk. Boards, Crown Lathe. 
| 25.00, | 26.50: 28.50 


5-4, 8-4 edge boards, per less than stock. 


Rival Scroll Saw, with six extra saw 


13.20 Rift flooring, more than No. flooring. blades, twist drill and wrench. 
Rift flooring, J., per more than No. flooring. Price $10.00 
Nickel Plated, with six extra saws, 
in. white red and in. white red 
oak (plain sawn)....... oak (quarter sawn).... 


Machinery— Foot Power. 
Engine Lathes. 


in. swing, in. bet. in. 

bed, 240 lbs. weight, 

in. swing, in. bet. in. 

bed, 260 Ibs. weight, $70. 

in. swing in. bet. centers, in. 
bed, 280 weight, $75. 


Boxing for export, $2. extra 


Hand Circular Rip 


DRAWER LOCK. Saw. 


Cuts thick, in. 

Price $50.00. 
Dis., 


Scroll and Circular saw Combined. 
Combined Machines. 
Combined circular scroll saw 
and boring cir- 
cular saws, assorted scroll 
saws, boring attachment, and 
self-centering drill chuck..... $50.00 
Combined circular scroll 
circular and scroll 
Circular saw—1 extra rip and 


KNOB LOCKS. 


SAWS AND LATHES, 


Victor Scroll Saw, Cuts Inches. 


24-inch swing, saw blades.... $40 
20%. 


| Se 
0 | 


— 
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Foot Power Former. 


$20.00; Knives extra, $1.00 each. 
Dis., 


Mortising Machine. 
22.00; Chisels, $1.00 
Dis., 
Blind Slat Chisels, set bits, $5.00. 


Tenoning Machine, 
Price, $25. 
Dis., 357. 


Velocipede Scroll Saw, 
Without boring attachment 
With 


doz. saw blades, 


Dis., 


Lathe. 
3centres, rests and 
sockets, face-plate, 


Dis., 


‘Lathe. 
One turned face-plate, two pointed and 
one spur center, two rests, with sockets 
and plate for hand tools, 


wrench, belting, $40. 


slide rest- 


Dis., 25%. 


Meat Cutters, 


American. 


Enterprise. 
4 | 10 128 2 32 42 
25.00 each, $3.00 2.50 4.00 6.00 15.00 


ach, $5.00 7.00 10.00 


Mining Machinery. 


B.—Special attention invited the goods adver- 
tised and illustrated the advertising pages the 
GINEERING AND MINING JOURNAL, quotations and dis- 
counts upon which would only mislead buyers. 

Price-lists and other information may 
addressing the advertisers direct, writing the 
ENGINEERING AND MINING 


Mouse Traps. 


The Cyclone Mouse 
per gross, $4.05. 


The Idea 
Mouse Trap, 


per gross, 
$8.25. 


Nails and Tacks. Files, 4inches long......... 2.00 

weight 1.00 1.10 1.201.40| Wheels, inch thick......... perinch 1.25 

1.60 1.90 2.30 2.7 3.40 3.80 10, and dis. 


Swedes. 


Price, same Swedes, 
Swedes steel tacks 
same list price iron. 


Cut Tacks. 


Upholsterers. 


Price, same 


Price per dozen ounces. 


1.10 1.25 1.40 1.55 1.70 
1.00 1.10 1.20 1.30 1.50 


1.80 2.10 2.40 2.70 3.00 3.30 
Discount, 70, and 
Carpet Tacks, flat and oval heads. 


1.05 1.15 
1.55 1.70 1.85 2.00 
1.20 1.35 1.45 1.60 
1.15 1.40 


2.10 


Finishing 


bo 


larger. 
Discount, 60, and 
Chair Nails. 


Doz. wt. doz. full wt.; pound 


Discount, 60, and 2%. 
Common and patent brads. 


Price per doz. 


Price per doz. 


6-8 7-8 


Price per 


full wt. papers bulk. 
1.00 1.25 
-60 1.20 
-90 1.80 
1.00 2.00 
2.25 4.50 

Dis. 60, and 
Oars. 
Best quality selected White Ash. 

Cents. Cents. 


Oils. 


LUBRICATING.—Fiske Bros. 
Lubroleine cylinder oil in. barrels. 
Lubroleine cylinder oil in. barrels. 
Lubroleine machine oil in. barrels. 
Lubroleine machine oil in. barrels. 
Lubroleine engine oil in. barrels. 
Lubroleine engine oil in. barrels. 


cases gal. extra. 


Crescent Axle Grease.—-Barrels, per lb; kegs, 
decorated tins, $12, gross less per cent. 
Texas Star Axle Grease.—Barrels, per 


kegs, 
Oil Stones. 


Best White Washita. 


Round edge slips, Nos. boxes 


lbs. upwards 


Round edge slips, extra, boxes Ibs. up- 

Needle per hundred. $5.00 

Good Washita, 


Round Edge Slips, assorted 


Oil Stone No. in. long x2x 
Oil Stone No. 2,4 in. long x2x 
Round Edged Slips, assorted sizes 
Square File Slips, inches long..... 


. 


Weight, 


Arkansas. 


4tolin.. 


tolin. 


Stoves. 


Burns hours; holds quart oil. 


Nickel plated plate, per doz 


Paints. 
For Assorted Cans 2,5 pounds. cases. 

Lead color.......... 584. Dark blue........... 
Light drab.......... 586. Vermilion........... 
542. Warm drab......... 588. Bronzegreen........ 
544. Dark green......... 589. Quaker 
581. Light green......... 546. Inside white........ 
582. Norway red......... 547. Outside white....... 


rdinary shades. Per gal. 
One cans.. $1.90 Half gallon $2.00 


Tuscan Red, Green and Yellow. 
gal. Per gal 
One gallon cans.. $3.10 Half gallon cans...... $3.30 
Vermilion. 
Per gal. Per gal. 
One gallon cans.. $5.00 Half gallon cans...... $5.20 


iscount per cent. 

The list barrels, half-barrels and kegs (of gallons 
larger) will 10c. gallon less than gallon cans. 
Kegs less than gallons will charged gallon 
price. One-quarter galloncans not put up. Special 
shades made order. 

Special cash discount for large orders. 


1.60 1.85 Pipe Covering. 


Magnesia Sectional Covering. 
For Wrought Iron Pipe. Jacketed Sections, 


inches length. Price per 
Weight lineal foot 
Inside dia. cover per canvas 
pipe. lineal ft. jacketed. 
in. ozs. $0.25 
%4 9 0.25 
0.25 
0.25 
0.27 
0.31 
0.40 
0.44 
0.47 
5 40 0.50 
6 48 0.60 
55 “ 0.65 
0.75 
9 75 0.80 
Elb’ws. Tees. Crosses. Unions. 
$0.20 $0. $0.35 $0.30 
0.25 0.33 0.25 0.43 0.33 
0.25 0.33 0°43 0.33 
0.25 0.33 0.25 0.43 0.33 
0.27 0.36 0.27 0.48 0.33 
0.41 0.41 0.53 0.41 
0.48 0.60 0.48 
0.40 0.53 0.53 0.68 0.53 
0.59 0.75 0.59 
0.50 0.65 0.65 0.80 0.63 
0.58 0.75 0.75 0.90 0.67 
0.65 0.90 0.90 1.00 0.77 
0.83 1.20 1.20 1.10 0.90 
1.35 1.20 1.00 
1.10 1.50 1.50 1.35 1.10 


Magnesia Plastic Covering (dry)— 
Carbonate Magnesia and 
for Trowel Work per barrel, 

8.00 


Dis, 


Weight, 450 
‘Tbs. 


Price, $150. 


Closes se- 
curely. 


Dis., 


Ibs. per 
section. 


Price, 
Dis., 


\ 
+ 
7 : 10 12 14 16 18 20 
| 
Portable Houses. (Ducker Portable House.) 
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Weight, complete, 5600 pounds. 
No. 10.—26 ft.. including veranda and rear exten- 


GAUGE PINS. 
Improved brass gauge pins, 40c. doz., all sizes. 
Improved wire gauge pins, 25. doz., all sizes. 
Improved steel gauge pins, 60c. doz., all sizes. 
Improved golden gauge pins, 40c. doz., all sizes. 
MITRE BOXES. 
Extra size, 75c. each. 


LEAD CUTTER. 


No. No. No. 
Veranda Veranda without 
side. onend. veranda. 
12, door, windows, $120.00 $120.00 $105.00 
12 x 17, 55. . 135. ‘ 
190.00 180.00 165. PROOF PRESS, OUR OWN.” 
205.00 195.00 180.00 TYPE 
65.00) No. 1—Pairs per pair, $1.75 
Post Hole Diggers. 
15—Labor Saving Rule, No. 2.............. 
Wood Type................ 
Press. 41—Sort, No. extra 
press for cutting, ferming, PROOF GALLEYS. 
and seaming. All Wood. 
Single column, inches inside................. $0.80 
ing beds, slides, bolsters, plates, etc. Brass Bottom. 
Single column, inches inside............... $1.25 
New York, including insurance, etc. Half Lined. 
Greatest diameter that can 
Greatest depth that can 
Hole through bed—circle inter-| 
Width between die 


Sundries. 
Vanderburgh, Wells Co. 
Wood rules, cents per yard. 
Wood rules, end wood, cents per foot. 


EUREKA 
full cases. 


CASE RACKS, 

Inclosed 
In. sides and 

High. Plain. back. 
Single, hold cases, $6.00 $8.50 


When required make inclosed case racks trimmed 
with moldings, and painted grained. Locking bars, 
prevent cases from being removed, furnished 
order. 

GALLEY RACKS. 


Arms, per pair, cents. 
SHOOTING STICKS. 


No. 45c., black. 
No. 60c., bright. 
No. 60c., black. 
No, 75c., bright, 


THE CYLINDER PREss. 
For Newspaper and Job Printing. 


Bed. ‘orm 


Dis., and 


Size chase. 


250 
350 
400 


Dis., and 


Two sizes built extra strong for boxmakers, emboss- 


ing, etc. 
Dis., and 5%. 


Franklins, either size, $25 extra, ordered with press. 


Steam either size, $15 extra, 


THE LIBERTY” JOB PRINTING PREss. 


THE AMERICAN CARD AND BILL HEAD PRESS, 


Dis., 20% and 


THE “LIBERTY” PAPER 


THE IMPOSING TABLES, 


Marble top. 


$24 
Dis., and 
Slate Top. 

THE TYPE CABINETS. 

Num- Stained. Grained. 
ber Gal- Gal- 
cases. Flat. ley.* 

1654 15.00 17.50 17.00 20.00 
16.50 19.00 18.50 21.50 


20.50 20.00 23.00 


22.00 24.50 24.00 27.00 
24.00 26.50 26.00 29.00 
26.00 28.50 28.00 31.00 


Num- Pine. Cherry. Napanoch. Walnut. 
ber Gal- Gal- Gal- Gal- 
Flat. ley.* Flat. ley.* Flat. ley.* 
18.00 20.00 23.00 22.00 25.00 23.00 26.00 
22.00 25.00 24.00 27.00 26.00 29.00 27.00 30.00 
29.00 28.00 31.00 30.00 33.00 31.00 34.00 
24.00 23.00 26.00 25.00 28.00 26.00 29.00 
1634 25.00 28.00 27.00 30.00 29.00 32.00 30.00 33.00 
32.00 31.00 34.00 33.00 36.00 34.00 37.00 
full 24.00 27.00 26.00 29.00 28.00 31.00 29.00 32.00 
28.00 31.00 30.00 33.00 32.00 35.00 33.00 36.00 
32.00 35.00 34.00 36.00 39.00 37.00 40.00 


*Furnished with galley top and extra drawer for copy. 
Dis., and 5%. 


THE LIBERTY” CASE STANDS AND RACKS. 
Stands. 
without 
Single, with racks for 
4.25 
Single, with racks for 
4.50 
Single, with racks for 
Double, without racks... 4.2 
with racks for 


full cases, and gal. rest 6.25 
Double, with racks for full cases and gal. rest. 


Stands with closed ends, 2.00 

Extra slides for stands, 

Case Racks. 

Inclosed| Inclosed 

Inches Back Inches Back and 

Cases. High. Price. High. 


THE TYPE CASES. 


Outside 

Name. Measurements. 

44x23x1 9-16 


Cabinet case sides extend ordering 
cases, state whether high low fonts are 
wan 


— 


we 4 
Composing rules, ems pica and under, cents. 
7 
| 
} 4 


May 1889. 


SUPPLEMENT THE ENGINEERING AND MINING JOURNAL. 


With 
Without Pat. Pat. 
Clasps. Clasps. 
News, full, per $1.60 $1.75 
1,20 
With 
Without pat. pat. 
Name. clasps. clasps. 
Galley full $1.10 
Enlarged Yankee 2.20 
Space and quad, full-size................. 1.00 
1.30 
1.25 
Butler jobs, full-size, per pair............ 3.00 
Dis., and 
THE LIBERTY” GALLEYS. 
All brass indestructible.” 


Dis., 


SMOOTH LINED NEWS GALLEYS. 


Half-lined. Full-lined. Full-lined. 
Dis,, and 


SCREW GALLEYS. 


Unlined. Haif-lined. Full-lined. 
Single column.......... $1.25 $1.50 $1.75 
Double column........ 1.50 1.75 2.00 
Dis., 20% and 
SMOOTH LINED JOB GALLEYS. 
Full- Full- 
Size. lined. Size. Unlined. lined. 
6 x 10 $1.25 2.00 | 12 « 18 $2.50 $3.50 
84 x 13 1,50 2.50 | 14 x 20 3. 00 


Dis., 20% and 


RULED GALLEYS. 
These have rule laid out one divided 
into quarter inches, which set advertisements. 
Cost ruling extra, cents. 
Dis., 20% and 
MAILING GALLEYS. 
Zinc bottom, cents; brass bottom, cents. Brass, 
both ends, $3. 
Dis., 20% and 
GALLEY RACKS. 
From up. 
LEAD CUTTERS, 
From up. 
Dis., 20¢ and 


THE LIBERTY 
STEEL SHOOTING STICKS. 
From up. 
$1.25 each. 
is., 


STANDARD METAL FURNITURE 
pound. 
fonts 25, 50, and 100 lbs. 
Dis., 15%. 


THE “ LIBERTY ” MALLETS. 


Lignum Vitee, No. 4........... 


Dis., and 5%. 

THE PLANERS AND PROOF 

laner,faced with cloth, 
Dis,, 40%, 


THE LIBERTY COMPOSING 
Grover. 


— 


1.40 Extra Clasp -10 ft.; calibre pipes, drive, in.; discharge, in.; 
Screw. No. gals. per min.; length drive pipe, 
Dis., 40%. Dis., 45%. 
Yankee. Blocks. 
Other Sizes Order. 
Dis., 
Albion. 
Pumps. 
Rumsey Co. 
Brass 
Dis., HATCHWAYS, ETC. 
2 3 “ 14 “ -7 ga $25.00 
Dis., 702. 65.00 
80.00 
Standard and Cylinder for in. Iron Pipe, 
Dis., 
No. standard and cylinder, in. 
$13.00. 
and cylinder, in. WESTON CRAB SAFETY 


BRAKE, HANDLES CAN- 


pipe, 
standard and cylinder, in. NOT FLY BACK. 


pipe, 
Vith hose and discharge pipe, add 
$3.00 list price. 
Dis. 


No. diam. cyl, in.; cap. stroke, 
size pipe, in. Price, iron, 
$12. 50; brass cyl., $17.50. 

No. diam. 3in.; cap. stroke, 1-6 
al.; size pipe, in. Price, iron, 

diam. cap. stroke, 2-5 
pipe, in. Price, iron, $23.50; brass cyl., 


Dis., 55%. 

No. diam. cyl., 
cap. stroke, 3-10 gal. 
brass $58.00. 

No. diam. suction, in.; 
cap. stroke, iron, $32.00; 
brass $60. 00. 

6-7 gal. Price, iron, $35.00; brass 

No. ‘diam. cyl., in.; suction, in.; 
1-5 gal. Price, iron, $45.00; brass cyl., 


Dis., 


Railroad 


umping Cars and Carts. 
McEWEN. 


suction, in.; 
Price, iron, $28.00; 


Cap. 
stroke. Stroke. Pipe. Price. 
“ 7“ 1% “ 97,25 
7 “ 2 30.50 
Diam. Br’s 
stroke. pipe. Iron. cyl 
1-3 14 41 End | 55) 65 75* 
1-2 “ 1% 45 62 Revolving «6 7 “ 80) “ 90* 
With Tight and Loose Pulleys. Logging. 
bronze, 36” j 40) 
pipe, in.; price, iron, $31; 
No, cap. per rev., 1-3 gal.; size tion 
pipe, price, iron, $48; Carte 
bronze, $75. 
Balance wheels for $1, $2, and $3, 


scharge, in. rice, $9. 

discharge, price, 


cars built any gauge from 18” 
any capacity from cu. 


| | 
§ 
7 
t aad ~ : > 
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Refrigerators. 
ndurated Fibre and Stoneware, Lined. 
Cordley Hayes. 


Sash Chains. 


wts. not over 125 


No. metal, 12c. pr. 
ft.,wts. not over lbs. 
No. metal, 10c. pr. 
ft., wts. not over 
No. metal, 8c. pr. 
ft., wts. not over lbs. 
No. Red metal, 10c. pr. ft., 
wts. not over 
No. Red metal, 8c. pr. ft., 
wts. not over 
No. Red metal, 6c. pr. ft., 
wts. not over lbs. 
No. Steel, pr. ft., wts. not 
No. Steel, 6c. pr. ft., wts. not 
over 
No. Steel, 4c. pr. ft., wts. not 
over 
No. Steel, black enameled, 
No. Steel, black enameled, 7c. pr. ft., not over 
Ibs. 
No. Steel, black enameled, pr. ft., wts. not over 
Fastenings for hanging window sashes for Nos. 
and chains, consisting hooks, rings, sash irons, 
set, 18c. per set. 
Fastenings for hanging window sashes for No. 
chains, 14c. per set. 


all scales per cent. 
scales. 


$6.00 

balance trip seamless scoop, with weights. 
No. 31, ft. folding pocket $5. tin scoop, $5.50; 


tin scoop, $6.50; 

brass scoop, $7.50. 
No. 2%, capacity 

lbs., tin scoop, 
$11; brass scoop, 


No. 60, gauge 
No. 


8.00 15.00 $22.00 
Discount, and 102. 

Tinner’s Rules. 
No. 95, ft. cireumference rules 
Discount, dozen lots, 


No. 51, ft. steel board rules........ 


Sad Irons. (Mrs. Potts’ Patent). 


With detachable wood handles, sets irons, Butter Trip Scales, slab, weights 


Plated Plated Tea Scales—All Seamless Scoops. 
150 155 160 165 Capacity. Scoop. Capacity. Scoop. 
Price per doz. sets... $30.00 24.00 $30.00 $24.00 to10 Tin Brass 
ruggists. 
Capacity. Capacity. Scoop 


with handles, 


12.50 10.50 10.50 
Without handles, per 
8.50 6.50 6.50 
iron, extra 
heavy, weight 
with handles, 
Without handles, per 


Polishing irons with handles. 
(Double point.) 
weight weight 
Ibs. Ibs. each. Grocer. 
Nickel Plain Nickel Plaid Capacity. oop Capac 


Counter. 
Capacity. 


180 185 182 187 Meat Butter Scales, with Slab. 
Price per doz... $15.00 $3.00 $11.00 with Single Beam 

Same No. iron set, but smaller size. Weight, 


each. 
(Double point.) 
Nickel plated. No. 190, per 7.50 
Plain polished, No. 195, Patent Boston platform, 13% in. 
Extra handles for any size, per doz.................. 4.00 long in. wide. 
Extra stands for any size, per doz................... 


Star Pillar, in. high, double beam, 
With Perforated Iron Handle. marked both sides. 
detachable handle irons sets. With large seamless tin scoop, $25.00 


Nickel Plain 
Price per doz......... $7.25 $5.50 
Polishing Irons. 
Small Size. each. Doubled Pointed. 
Nickel Plated. Plain Polished. 
No. 72, per doz......... 7.25 No. 77, per doz......... 5.50 
Girls’ Irons. 
anadie irons. % “4 
Toy Irons. 600 Ibs. 30.00 
Weight, ounces each, nickel-plated (No. 110), $3.25 800 Ibs. 34.00 
per dozen; plain polished (No. 115), per dozen. 1,000 lbs. 39.00 
dozen; plain polished (No. 125), $1.05. 1,600 lbs. 55.00 


Scoop. Scoop. 


With Wheels. 
No. Capacity. Platform. Price. 
400 21% inches. $26.00 
600 lbs. 25 ~by 16 33.00 


Brass sliding 


Capacity. Platform. Price. 
lbs. inches. $51.00 

;200 lbs. 28 20 59.00 
2,000 Ibs. 32. by 23 82.00 


Noiseless School Slates. 
Winsboro Cord Bound. 
Doz.in Price 


Size. case. per case. 
$18.00 

14.40 


Dis., and 
“D” School Slates. 
Winsboro Oval Round Corner. 
Doz.in Price 
per case. 


9.00 


Dis., 200 case lots, and 
Stamp Head Shoes and Dies. 


even wear from end end. 
Chrome Steel Works. 


SCREWS ADD 50% LIST. 
Prices are per 100. 
Hexagon Cap Screws. 


Heads Steam-tight Screws not, 
polished, unless ordered. Can 
make these inches long. 


3.25 3.50 4.00 4.70 5.70) 
3.50 3.75 4.25 5.00 7.50) 
. 3.75 4.00 4.50 5.39 6.30) 8.00) 10.00/12.20 16.00 | 
4.00 4.25 4.75 5.60 8.50 16.60 
4.60 5.05 5.95 17.20 22.30 29.00 
5.00 5.40 6.35 7.50) 9.70 17.90 23.60 30.50 
6.80 8.00 10.40 12.70 25.10 32.30 
‘7.30 8.60) 11.20 13.60 15.90 29.00, 26.90 34.40 
| | | | 
Add 
for | | 
each 


Dis., heads ground, dis., heads black, and 
dis., heads extra finish, dis., heads case-hardened, 
dis., heads polished after hardening, 


SQUARE CAP SCREWS. 


Length 

184 3.05 3.50 4.10 8.80 
Thread 

Add 

for 

each 


Dis., heads ground, black, and 
is., heads extra finish, 55%; dis., heads case hardened, 
dis., heads polished-hardened, 


4 
No. 35. Nos. 75, 85. ke 
No. High. Wide. Deep. Price. 
2834 20% $20.00 
P a 4 
| | : | 
b 
15.00 
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MILLED HEADS, COLLAR SCREWS. 


Diameter 
Diameter 
Threads 
| or 
Add for 
each 1.30 1.60; 2.40 


Dis., 25%. 
MILLED FROM SOLID BAR. 


Fillister. Bevel Head. Button Herd. 
| 
Diam. 
en 1 
iam. 
4.35 8.00 10.75 13.00 
214 8.50 11.50 13.75 
10.00 13.50 16.00 
Threads 


Head Bevel and Button Head Screws, 1-16 larger 
diameter than above specifications. 
Price, according size head. 
Discount, 50%; case case hardened and 
polished, 35%. 
Slate Roofing. 
New York. Stowage allowed. 


Purple and Green, per 100 feet 
Dark blue, per 100 feet 
Sizes, 115 sq., 650 lbs. weight. 
Sizes, 170 sq., 650 Ibs. weight. 
Shears. 


The Patent 
No. cuts round 


steel $12. 


No. round 
steel 3-16, $20. 


Discount, 25%. 


Franco-American Brand 
Per dozen. 
Glass. 


Soups 


Quarts. Pints. pt. 
ireen turtle..... 
4.50 
French 


Regular Assorted Cases. Cans—Quarts. 

Chicken, Mulligatawny, Mock Turtle, 
Printanier, Mutton Broth, Vegetable, 
Beef, French Bouillon, Pea. Per doz., $3.55. 


Chicken, Mulligatawny, Mock Turtle, 
Printanier, Mutton Broth. 
Terms cash. Discounts: for lots cases, 10¢ for 
lots cases, 15% for lots cases. 
Spades and Shovels. 
The Jones Mfg. Co., Gananoque 


JONES 
Patent plain black solid cast-steel shovels and spades. 


Per Per 

Doz. 
No. No. Black. Pol’s’d 
long handle sq.-point shovels.2 $15.50 $16.50 

shovels.3 16.25 17.25 
29. “ “ “ 16.50 18.00 


90. 
91. 
91%. 


101. 


“ 


patterns. 
Stencil Inks. 


inch, per doz... 5.00 
Dis., 10%. 
Packings. 


With canvas core, cents per lb. 


Tools. 


“ 


5. 


handle square-point 
33. handle square point railroad, 


extra heavy........ 15.75 
handle round point railroad, ex- 
35. handle round point shovel, with 
GRAY’S 


Patent plain back solid-steel shovels and spades. 


50. long handle sq.-point shovels.2 $12.00 


Jones’ patent plain back solid corrugated scoops. 
long handle solid cast steel.. $14.50 


ash pit, furnace 


QUINT SON. 
Black. 


STENCIL COMBINATIONS. 
Contains Alphabet, Figures, Brush. and Ink. 


SHELDEN’s PATENT. 
For Steam, Air, Water and Ammonia. 
With Rubber Core, cents per Ib. 


Dis., and 
Dis., and 


ARTISANS, 


Cast 


Jones’ riveted scoops. 


Chisel (Mason). 


Stone, and net. 


17.50 


92. Cast steel long 13.50 14.50 
Half polished. 
motive coal (heavy)........... 17.50 
98. Long handle for salt 
99. handle flour and house 
100. handle r’d-pt. for coal 
Polished. 


Discount shovels and spades, and 10. 
scoops, 50. 

Boxed f.o.b. New York, Boston Montreal. 

The solid shovels, spades and scoops are made from 

the bar, recent patent process, the blade and strap 

being one piece, not welded. All goods are American 


No. Per No. Per can. Per cake. 
Blue 
Red and Green. 
Per doz. cans cakes, net, per gross, 10% less. 
Indelible Ink. 


Mill Picks. 
$22 per 


Dis., and 


Stone 


Axes, Cast 


Steel. 


All sizes, per 


Five lbs. and over, 40c.; with teeth, 45c.; 
with teeth, under 50c.; with teeth, 55c. 

Nos. 41, spalling stone hammer, lbs. and. 
over, 36c.; Ibs., under Ibs., 45c. per Ib. 


Nos. and 41, spalling steel face, 
Ship Top Mauls, Steel Face, 


Dis., 50, and 


Steel Wedges, wood, 
qual., 5c. Ib. 


Cooper Froes. 
doz. $13.00 


doz. 
doz. 14.00 
doz. 14.50 
doz. 15.00 
Discount, 
Nol. Solid Box Vises. 
Eac 
No. 25, Jaw...... $12.00 
11.00 
55, 3% .00 
“ 45, 00 
“ 50, 4%4 - 
“ 55, 4 00 
“ 60, 4 “ 00 
4.00 
5.00 
6.00 
80, 54 “ 7.50 
85, 5%4 “ 8.50 
20.00 


29.00 
Each. Each 
No. 135, 634 in. No. 170, in. Jaw...$44.50 
Dis., and 
MINERS. 
Coal Picks. 
No. 
16, 
16, “ 2% “ 
16, 3 
16, “ 3% 
16, “ 4 “ 
16, 4% “ 


16, 6% 
Packages charged cost. 


Dis., 
Adze Eye Coal Picks. 
Same list and dis. No. 16. 


Anthracite Coal Picks. 
Same list and dis. No. 16. 


Stone Picks, per 

Dis., and 
Adze Eye Miners’ Drifting and Poll. 


No. per doz. 
19, 20.00 
20, Drifting, No.1,3 12.50 
21, Poll, 15.00 
21, No. 16.00 
Dis., 60, and 
Ore Picks. 
No. 

54, Adze Eye, Ibs..... doz. $12.00 


56, Steel Lake Superior Mining Pick* 
(Special Price and Quality.) 
Dis, and 


Tamping Picks. 

Adze eye, 
per doz., 

Adze eye, 
per doz., 
$18. 

Adze eye, 
per doz., 


per doz., 
Hunt eye, Ibs., per doz., $19. 

Dis., and 


$13.00 
14.00 
14.00 
13.25 
14.25 
| | 5 
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Steel Face Sledges. 
No. 34. Smiths’ sledges, 
steel face, 17c. per Ib. 
No. 35. Stone sledges, 
steel face, per Ib. 
Ibs., steel face, per 
No. 37. Coal sledges, 
steel face, 18c. per 


Cast Steel Sledges. 
No. 34. Blacksmiths’ sledge, 
No. 35. Stone sledge, Ibs. 
under 45c. per 
No. 36. Striking sledge, 
36c.; under 45c. per Ib. 
36c.; under 45c. per 


No. 43, hand drilling hammer, lbs. and over, 

Dis., and 102. 
Steel Face Hammers. 

No. 43, hand drilling hammers, No. 45, nap- 
ping hammers, No. 39, mason hammers, 
No. 42, smiths’ hand hammers, No. 44, 
smiths’ striking hammers, all steel face, per 
26c. Dis., and 

Cast Steel. 

No. 42, blacksmiths’ hand hammer, lbs. and over, 
34c.; under Ibs., 45c. per Ib. 

No. 44, drilling striking hammer, and over, 
30c.; Ibs., 36c.; under 45c. per 

No. 45, napping hammer, Ibs. and over, 30c.; 
35c., under Ibs., per Ib. 

Dis., and 107. 


RAILROADS. 
Railway Track Punch 
Round Point. 


net. 
Track Wrench. 


net. 


Rail Fork. 


Ib., net. 


Crow Bars. 
Wedge Points, 
net. 


Pinch Point, 
net. 


Tamping Bar, 
6c. net. 


Claw Bar, 


net. 


Railroad Spike Mauls, 
Ib. 


50, 10, and 


Steel Track Chisel, 
per Ib., net. 


Clay Picks. 
No. Per doz. 


Dis., and 102. 


Mattocks—Price per 


doz. 
Adze Eye, Long Cut- 
ter, $16.00. 
Adze Eye, Short Cut- 
ter, 
Eye 
ter, 


ter, Light, $15.00. 

Hunt Eye, Long Cut- 

Hunt Eye,Short Cut- 


ter, Ibs., $15.50. 


Adze Eye Pick 
$16. 


Hunt Eye Pick 


Dis., and Grub Hoes. 
Western Pattern, 
No. 

doz., $10.50. 
Western Pattern, 
$11. 
Western Pattern, 
doz., $11.50. 
Western Pattern, 
doz., $12. 
Baltimore Pattern, 
doz., $11. 
Baltimore Pattern, No. doz., $11.75 
Baltimore Pattern, No. 534 doz., $13.75. 
Dis., 60and 


Shovels. S., long handle, round point. 


Hobart’s Day’s. 
No. 8.00 8.00 
8.00 8.00 
8.50 8.50 
Handles round point. 
8.50 8.50 
9.00 9.00 
Dis., 20, and 
Tools, 
BOXWOOD RULES. 
Two feet, four-fold, inch wide. 
Plate. Middle. Edge. Bound. 
Two feet, four-fold, inches wide. 
Middle. Edge. Bound. 
Square joint.......... $18 
Two feet, two-fold, inches wide. 
Square joint. Arch. Arch Bound. 
$16 


Gunter’s Slide. 
80,10 and 


LEVELS. 
in. in. 
Arch top plate, side views..$9.00 


PLUMBS AND LEVELS. 
Arch top plate, side views. 
12to 18to 


18in. 24in. 30in. 
$14.00 $16.00 $18.00 
Polished and pped..... 24.00 
Polished and tipped..... 28.00 
Polished, lip’d and 35.00 


in. 
Mason’s level, plumbs, polished, 36,$30.00 
Mason’s level, plumbs, p’d and t’d, 36, 36.00 
Mason’s level, plumbs, polished, 42, 36.00 


PATENT ADJUSTABLE PLUMBS AND LEVEL. 


Arch Top plate, side views in. 

Polished and lipped.................... 

Polished and tipped.................... 30.00 

Polished, lipped and tipped............ 39.00 

Mahogany, lipped and 48.00 

Polished, triple stock, lipped and tipped 48.00 

POCKET LEVELS. 

Varnished handles, pat. metallic fastening. 


Size per dozen; $1.50; $2; $2.50; 


PLANES, BAILEY’S PATENT IRON. 
lateral adjustment. 


$3.75 each. 
Jack, in., $3,75. 
Fore, in. $4.75 


each. 
Dis., 40, and 


in. in., $3,25; in. in., 


Jointer, in. in., $6.50 


BAILEY’S PATENT WOOD PLANES. 


Smooth. Handle smooth. 


$2.50 each 

Fore. Jointer. 
$2.50 $3.25 each 


$2.75. 
Dis., 40, and 
STANLEY IRON BLOCK PLANES. 


60c. each. 


85c. each. 


STANLEY'S BEADING, RABBET, SLITTING AND MATCHING 


Eighteen Tools, Bits, 


each. Dis., 20, and 


STANLEY ODD JOBs.” 


Embraces combination with 
ordinary Carpenters’ Rule: 


010 Try square. 

020 Mitre square. 

030 square. 

040 Marking gauge. 

050 Mortise gauge. 

060 Depth gauge. 

070 Mitre 

080 Spirit plumb. 

090 Beam compass. 

0100 Inside square for {making 
boxes and frames. 


-Price cents. 
Dis., 20, and 


TACK HAMMERS. 


Doz. 
Magnetic, $1.25 
1.75 
Discount, 30, 10, 
MALLEABLE IRON. 
Inlaid Handle. 
Discount, 30, 10, 
STEAK HAMMERS. 


Discount, 30, 10, 


Trucks. 


New York Pattern. 


Width 
Length Width 
Size. hdles. nose. bar. wheel. 
Ft. In. Inches. Inches. Inches. Price. 
Discount 50%. 
Special net prices quantity orders. 
Tuyeres. 
No. No. 
per doz. 


ADJUSTABLE. 
> 
q xX, 
rn 
} \y | 
} 
We 
a 
q 
‘ BOSTON PATTERE. 
| q 
7 
| 
= SSS 
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Brass Glo 
Size, 
Star globe and 
Star globe and 
valves, heavy pat- 


and Angle Valves. 


0.80 $0.85 $0.90 $1.20 


Star 
and Lion patterns. ... 
All brass, yoke top. ... 
Cross 1.50 2.00 
obe and 
Jenkins globe and 
Jenkinscheck valv’s 1.10 1.20 
Gate valves, Chap- 
Gate valves, other 
Brass safety valves. 2.00 2.75 5.00 
Star globe and angle valves. $3.00 $4.00 $6.50 $12.50 $19.00 
heavy pattern. 3.95 5.30 8.35 14.00 22.00 
Extra heavy Star and Lion 
All brass, yoke top........... 5.00 7.0010.00 18.00 30.00 
3.50 5.00 8.00 16.00 24.00 
Star check valves.......... 2.50 3.25 5.00 11.00 15.00 
heavy pattern.. 3.00 4.00 6.50 12.50 17.00 
Crescent globe and angle 
2.80 3.90 5.90 11.25 16.00 
Crescent hose valves......... 4.00 5.50 7.00 
check valves....... 2.30 3.25 5.20 10.00 14.00 
Vertical check valves........ 2.30 3.25 5.20 10.00 14.00 
Jenkins globe and angle 
4.00 5.50 8.00 15.75 22.00 
Jenkins check valves........ 3.60 5.00 7.50 13.50 20.50 
Gate valves, 3.25 4.25 6.25 11.50 16.00 
other makes.... 3.50 5.00 7.50 15.00 22.00 
Brass safety valves .......... 700 20.00 30.00 
Brass butterfly valves....... 4.50 5.50 8.00 16.00 
Pressure Regulating. 
Mason Regulator Co, 
Size Size Size 
pipe. Price. pipe. Price. pipe. Price 
$22. inch, $28. inch, $35. 


Ludlow Valve Co. 
Gland packing box. 


Double Gate Brass Valves. 


~ ° oo 


ubber-Faced Slide Gate Fire Hydrant. 


| 
| 
nches. 


For each inches each inches 


standard standard Extra |pende’t 
add deduct| add deduct gates 
from list. from list. 


$$ 


Wick. 
Baltimore Twine Net Co. 
Star Radiator Valves, all kinds, from....... $1.00 
LAMP. 
Rough Plat’d 4.20 5.50 Wide Awake and 
Finish’d 4.95 6.50 9.75 Tom Thumb, Round and Flat.............. 
50 
For Finishing Coats. gal. ana 
eavy gear Newark, Wire Cloth Co. 
For Under Coats. Mesh. foot. Mesh. per foot. 
Hard drying body..... $4.50 Black rubbing varnish.$4.00 from No. No. wire.... $.80 
Best flowing varnish. Hard oil finish 
Best polishing 4.50 dark... 
Cabinet White copal........... 
Dryers. 
Japan gold size. Brown japan........... 


Coach 


1.75 Liquid dryer 


Preservative Coatings. 


Floor 


Exterior car coating.. 
Interior car coating... 
Locomotive coating.... 


Wheelbarrow 


Wocdenware. 


MALLETS. 
Round Hickory. 


Barrels con 
Climax Bolted Barrow, with Wood Wheel per $22.50. dozen. 
Common Nailed Barrow per doz. $18.50. 
Lansing’s Patent Iron-Bolted doz., $25.50 
Capital Patent Bolted Dirt 30.00 Round Lignumvite. 
oak Government 40.50 Barrels con- 
Per doz. tain about. 
Brick Yard inch Iron Wheel 10.50 


Globe Patent Bolted Garden 


Capita Patent 


The Leader Iron and Steel 
Gas- Legs and Handles one price. 


No. Tray 
No. 


Willson spring (Jeffery Company). 


0. 2, 
0. 3. “ “ 
No. rd “ “ “ 
je By 


iron, capacity cu. ft. earth, $12. 


Including either steel hooks rings' 


Discount, and 


Whims— Horse. 


ft. 
ft. 
ft. 
ft. 
Dis., 


pumping.... 


per cent. 


doz., 42.50. 


Plus cost 
packing. 


Per dozen, $1.00. 


handles. 


Potatoes, Fruit, 


SHOVELS. 
Grain Scoops Shovels (Wood). 


Small, Medium and Large Sizes; used for Grain, Malt, 


Long Handle Scoops, feet long, 


dozen; 
about dozen. 


ROLLING PINS. 
Packed crates 


one gross, and boxes 
one dozen. 
Loose 


Solid and 


Revolving 


Small size, price per 
dozen, $7. 
Medium size, price 
per dozen, $8. 
Large size, price per 
dozen, $9. 
Made out select- 
Hardwood, Maple, 
Beach Birch. 


$12 per dozen. 


ingle. Double. MASHERS. 
$1.25 $2.50 Beefsteak. 
1.40 2.75 Price, 70c. per dozen; 
1.50 3.00 barrels contain about 


“Made out Sugar 


Small size, 50c. per 
barrels contain 


Medium size, 60c. per 


dozen; barrels contain 


about dozen. 


70c. per 


dozen; barrels contain 
about dozen. 


out Hard Sugar Maple and Wax Polished. 
Wringers and Washing Supplies. 


No. 


No. 


No. 


Ne. 


NO. 


Royal Keystone cog wheel, 
134 rolls, $36 per doz. 


10, wood frame cog 


16, wood frame cog 


wheel, rolls, $29. 

No. 18, 


frame cog 


wood frame cog 


22, wood frame cog 


24, wood frame cog 


No. 11, iron frame cog wheel, rolls, $20. 


$4.00 
4.00 
Potato, 
Steel. 
Dis., 
Wind Mills. 


‘ i 


‘ id 


J 
| 
q 
a 
3 
4 
d 
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NEW YORK PRICES CURRENT. HAY 
Ely Hoe Fork Co.—Gold Finish, Patent 
JOURNAL has secured the services gentlemen thor- 10.50 Braced malleable garden rakes. 
oughly acquainted with the export trade and with for- 9.50 teeth $5.50 
who may desire information concerning any article what- 9.50 6.50 
for these services, either directly indirectly through 
commissions goods purchased. The proprietors the Bent St’pd Riveted Garden Rakes, Wood Heads. 
ENGINEERING AND MINING JOURNAL are neither com- 0.25 Wrought teeth. Per doz. 
mission merchants nor exporters, but they have many tee rakes, rought, feet handles $5.00 
sumers other countries. Bent St’pd 14.00 Best Polished Cast Steel 
est Polished Cas eel Rakes. 
No. Handles. Per doz. No. Handles. Per doz. 
goods advertised and illustrated the adver- No. 44, oval, tine, in. tine, ft. 
oa a) 4 le, le fe ] Ss, $12.50 d 3—12 40:00 6—6 « 6.00 
tising pages the AND handle, plain ferrule per Lawn orgravel rakes, price same cast steel arden rakes 
Price lists and other information may No. 44%, oval, 4tine, in. tine, ft, $12.00 
obtained addressing the advertisers direct Iron Garden Rakes. Per doz. 
MEINEING JOURNAL. oO. 54, Ov: al, 5 tine, 13 in. tine, 4 ft. 12-12“ ‘ 6.00 
strapped ferrules, $21. doz. case 60, and cased. 
handle, plain ferrules, $22.50. Malleable Garden. Steel Garden. 
No. oval, in. tine, ft. Braced. Plain. Braced. 
handle, strapped ferrules, $24. $5.50 $9.00 10.50 
HOES. 6.00 6.50 10.00 11.50 
Rhode Island, handles 9.00 
in. 9.25 Cast steel lawn rakes, 


Broom Corn, in., pop- 


Popular Handles Meadow Socket 
otherwise ordered. 


Meadow,9 in., poplar 
Meadow, 916 in., poplar 


9.00 


unless 


Plow, $12. 


Drill Cultiva ator, PLOW 


Reversible Oneonta Clipper. 


16. Oneonta Clipper, Rever- 


sible, Iron beam 

Oneonta Clipper, Rever 

Oneonta 

sible, Iron Beam Cut- 


Oneonta Clipper, Rever- 
sible, Iron Beam, 

17. Hard Metal, Reversible, 


Double-W Hoe, plain (Hoe’s 


Joi 
19. Hard Reversible, Cutter 


Wheel 


20. Steel Mould Board, Rev ersible, Wood Beam Cutter 


Tron Beam Plows. 
Two-horse Sod and Stony Land.. 


and 


plain. 
11.50 


cutter. 
14.25 wheel cutter. 


“ “ 


Subsoil Plows. 
o-horse 9.50 Draft Rod. 

Wheel and Draft Rod. 
Hitchcock’s Potato Digger and Shovel Plow. 
Improved adjustable handle shovel plow. 
Potato Digger. 


Dis. 


Fly” single- 
wheel Hoe, Culti- 
vatorand Plow, $5. 


Fly” Hand 
Plow, 


RAKES, 


discount, 
New York. 


Steel Horse 
Hoe and Cultivator 
combined, with 

wheel, 

All Steel Plain Culti- 
vator, 

40% discount, f.o.b 


The Nye Im- 
proved. 


Teeth Rake, $32.00 
25% dis. 


00 
29.00 
Iron wheels, extra. 
With Pole, Double 
Tree and Neck 
Yoke, extra. 
400 gro., 225 
Ibs. net. 


430 Ibs. gro., 250 Ibs. net. 

Chieftain Hay Tedders, $59.00; 700 Ibs. gro., 450 Ibs. net. 
Potato Diggers, $7.00; 100 gro., net; dis., 
f.o.b. ship New York Boston. 


New York. 


teeth, polished, tapering bar, tem- 
pered rake $10. 
teeth tapering bar, tem- 
teeth polished tapering bar, tem- 
teeth polished tapering bar, tem- 
Dis. 70% from Standard Association list. 
Prices made where are 
required. 


SCYTHES 


Waldron’s pattern, $8.50 
Western dute hman, bronzed and 9.00 
cutlery steel, full 10.00 
All steel, full polished 11.00 
Grain Scythes. 
Clipper, bronzed and painted.... 11.50 
Lawn Scythes. 
and 
SOWER, SEED. 


Gross wt., 110 pounds per dozen 


Net wt.. pounds per dozen. 


Per doz. 
Advance. $4.75 
Hudson’s 
Improved Bay State 30. 
White Mountain ...... 4.50 
Rocking Table............. 4.25 
Little Gem Corer and 
3.75 


Rocking Table. 


| 
ENS >= % 
Single Wheel Hoe Cultivator, Rake and Piow...... 
SSS 
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rontier cartridge, inch barrel, $6. 
No. 000 Ibs cartridge, inch barrel, $6.00 
= 9 8.00 38 4%i “ “ 00, 
Anvils Weighing 109 890 Ibs. cts. per lb. Discount 


Arms and Ammunition. 


Wood Powder. 
American Wood Powder Com any. 


regs, 


Trap for first quality arms 


Colts’ Lightning Magazine. 


Union Metallic Cartridge. Remington Light (Baby carbines, cal., nick., $7.50, 


Assay 


Spanish Pattern. 
Detumba round 
$10.50 per doz. 


Spanish Pattern 
Media labor, 
per dozen. 


Grease, 


Hydro-Carbon Blow-Pipe Assay Furnace. 
Discount. $10.00 
Per cent. No. taking Muf- 
Central Fire Pistol and Rifie Cartridges.. nace, taking Battersea, 
Military Cartridges, Central Fire......... No. taking Batter- Single Wheel Beer Keg Stave Jointer, 
Percussion Caps, Blow-Pipe No. with one gallon tank, otherwis Double Indcpendent Barrel Stave Jointer with 


quality, 30, per Shingling 


First quality, 25, and 
per cent. 
14, and ga. Club brand, 30, and per cent. 

and Club brand, 33%, and per cent. 
Gun Wads, and per 


REVOLVERS. 


$8.00, $9.09 doz. dis. 


50: 
Smith Weston 
32, Single Action, in., 


$8. 00. 
32, Double Action, 
$9. 35. | 


32, Safety Hammerless, 
$11.00 


38, Single Action, in., $9. 40; 38, Action, 
Single Action, in., $10. 38, Double Action, Claw Hatchets. 
in., $10. 49; 38, Double Action, in., $10.65; 38, Double 


in. 38, Safety Hamme in., $5.25, $5.75, $6.25 doz., dis, 

12.00; 38, Safety in., $12.25 38, Safety 

$12.50; 44, Single Action, $11.50; $9.00, $9.50 $10.00, doz., dis. 
Action, in., $11.75; 44, Single Action, 

in., $12.00; 44, Double Action, $12.50; 44, Double Ac- $9.00, $9.50, $10.00 doz., 

tion, $12.75; Double Action, in., $13.00; 44, 

Double Action Favorite, in., $12.75. 


Hatchets, Broad Single Bevel. 
Discount, per cent $11.50: dis. 


from following 

Peck’s, cut in., $10.59; 
$16.50; $18. 00; $19. 
$22.00; dis. 


prices. 


inch bbl., $13.00. 


Double calibre, inch bbl., $11.20. 
calibre, 434, and inch 


Ryder’s, cut in., $13.09; 5%, 
$14.50; $16.50; $18.00; 714, 


Single $19. 50: dis, 50%. 


bbl., $12.00. 


Sing Action calibre, Frontier,” 434, 5%, 
New calibre, blued nickeled, $4. 


“ “ 30 


Adzes. 
House. Ship 


Half flat head. Discount. 
old calibre, the hundred, half full 


plate, $1.50. Dozen. Dozen. Per cent. 
Colt Deringer. calibre, per pai half full plate, 
American Bull Dog 
24.00 25.00 


Double Action and 
Double Action 32, and 
calibre, inch barrel, $1.85; 
Double Action 32, and 
calibre, inch barrel, 


Broad Axes—Pittsburgh Pattern. 


5to8 pounds, $32.09 


7to9 pounds, $35.00 


inch bbl., 


revolver, and calibre, 344 inch doze 


ozen. 
Western 
same price. 


Defender revol Single Action, 22, wood handle, 65. 
22,rubber 70, 
32, rubber 


“ “ 
“ “ ‘ 


4 


$5.25, $5.75 doz., dis. 


5% 
$8.00, $8.59. $9.00 doz., dis. 


Miner’s Bellows: in., $8.50; 
in., $11. 25; 32in.. $13.50. 

ard 


in. $16; 36 in., $18; _38 in., $20; 
and dis. 

Hand Bellows, per doz.: 
plain, $10; fancy, $20; 
plain, $12; fancy, 
plain, $14; fancy, $28; 
plain, $16: fancy, $32; 
plain, $18; fancy, 

dis. 


Belting and Packing. 
Newark Leather Belting. 
Single belts per 


Width. Width. Vidth. 


Double belts twice the price single. 
Dis. single and double belts, cemented, and 


single and double belts, riveted and cemented, 


Dis. belts, cemented and water 
proofed, 

Dis. double belts, cemented and lacesewn, water 
proofed, 457. 


LINK BELTING, 


net. 
Price.|No 


Link-Belt Machinery Price per 


— 


Barrel Machinery. 
3 
f = \\ 
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RUBBER BELTING. 
Inches. foot. foot. foot. foot. 
2 0.15 $9.17 
6 0.43 0.52 - 
0.59 0.70 0.84 $1.05 $1.25 
9 0.67 0.80 0.95 1.18 1.42 
10 0.75 0.90 1.07 1.33 1.60 
0.83 1.00 1.47 1.77 
0.91 1.62 1.95 
1.00 1.18 1.77 2.13 
1.08 1.28 1.54 2.31 
1.16 1.38 1.66 2.07 2.49 
1.41 1.70 2.02 2.52 3.03 
20 1.58 1.90 2.26 2.82 3.39 
1.76 2.12 2.52 3.15 3.74 
1.96 2.36 2.80 3.50 
2.18 2.60 3.08 3.85 4.62 
2.42 2.84 3.36 5.04 
3.92 4.90 5.88 
5.04 6.30 7.56 
5.60 7.00 8.40 
6.44 8.05 9.66 


52 1 
Dis. High Grade, and Dis. Royal, 60, and 10. 


PACKING- 
Piston Packing. 


Round Piston Packing. 

Per 

Discount, 60, and 
per cent. 


Square Piston Packing. 


Price same above. 

Round pis- 
ton packing made 
twelve 
twenty-four feet. 


Square Piston Packing. 
back, per 
pound 
per cent. Best only. 
piston packing, 
rubber back made 
engths twenty feet. 


Steam Packing. 
Cloth Insertion, Rubber Outside. 
-Ply 


1-8 cts cts cts 


One-ply cloth every thickness. 

Three cents per pound additional will charged for 
each extra ply cloth. Each cloth, whether insertion 
outside, count one ply. 

All cloth insertion plain packing one yard wide, 
and any desired. 

Wire insertion packing, all thicknesses, per tb, cents. 


Corrugated Copper. 


Price, cents per 
square inch, less per 
cent. discount for home 
trade. 

Less 60% discount for 
export trade. 


Bol 


ts. 
Philadelphia Tire Bolt, with forged nuts. 
Price per hundred. 
Condensed list. 


Length| 1-8 3-16 5-16 3-8 


1°50 1.60 1.85 $3.05 $5.00 
1.90 2.25 2.75 3.65 5.80 
Fractional sizes, intermediate prices. 


Common Carriage Bolts, price per hundred. 


3-16 
5-8 


Fractional sizes, intermediate prices. 
Discount 75and 


Philadelphia Carriage Bolt, price per hundred. 


1-8, 3-16 

5-16 3-8 7-16 1-2 
linch.| $4.00 5.00 $7.40 $9.00 
3.40 4.10 5.00 9.00 
3.80 4.70 5.80 8.20 10.00 
4.20 5.30 6.60 9.00 11.00 
4.80 6.00 7.40 9.80 12.00 
6.60 8.20 10.60 13.00 
7.30 9.00 11.40 14.00 
7.90 9.80 12.20 15.00 
8.50 10.60 13.00 16.00 


Fractional sizes, intermediate prices. 


Can Openers. 


Doz. 
2.70 26% Domestic... 2.50 dis. 

Carpet Sweepers. Per doz. 
Cigarettes (all tobacco). 
Liberty Bell (small $6.00 per 1000 
Golden Giants (regular shape).............. 


Net New York. 
Clay Working Machines. 


No. brick day. Compl’ 


Coal Mining Machine. 


Power Coal Drills. 
Air feed $275 Screw feed drill........ $200 


Discount, 


Cork 


The Samson Cork 


Puller, per dozen, $12 net. 


Battersea Crucibles, Triangular. 


Height. Width. Crucibles. Covers. 


Battersea any size, made order. 
See advertisement. 


No. Inches. Per doz. 

0.30 


Long. Wide. High. Price. 
Inches. Inches. Inches. Each. 
Export 
Cutters. 


Length 
Knives. feed cut. Price. 


The knife arbors for sizes are made machin- 
ery steel. per cent. dis. 


VEGETABLE—GALE’S. 


Duck and Twine. 

Baltimore Co.—22-inch, Hard, Medium and Soft. 
Weight Cents, Weight Cents, 


Ravens, 
Cents, Cents 
per per yd. 
Eight ounce. .... Twelve ounce.... 
Dis. and 


Cotton Sail Twine. 
Three-fold and upward, cents per pound. 
is. 3%. 


Beaters. 


-Per doz. $2.00 Mfg. Co. 
Standard Co. Double.....Per gross, $16.20 
Kingston...Per gross, $6.50 16.20 
Duplex Paine,Diehl Co.,p.g. 24.00 


Electroplate.—Babcock Co.’s. 


CASTERS. 


232—Breakfast. 


. 
7 
> 
4 
q 
<2) | —— 
7 
§ 


SUPPLEMENT THE ENGINEERING AND MINING JOURNAL. 


APRIL 1889. 


Dinner Casters. 
No. 1,200. 17% in. high, $8.00, quadruple plate. 
No. 80. in., $6.00, plate. 
No. 140. in., $7.50, 
No. 830. in., $5.00, 
No. 25. 16in., 00, double plate. 
No. 33. $3.75, 
No. 15%. $2.00, single plate. 


Plain, cents less. 


Breakfast Casters. 

No. 231. in. high, $4.00, 
quadruple plate. 

No. 232. in. high, $6.00, 
quadruple plate. 

No. 13. in. high, 
double plate. 

No. 12. 104 in. high,$ 
single plate. 

CAKE BASKETS. 
Quadruple Plate. 
No. 448. high-chased 

$16; gold $17. 
No. 690. in. high, 
$7; gold lined, 


No. in. 
chased, $4.50; 
lined, $5.50. 

No. 681. 6in. high,chased, 
$3; gold lined, 


high- 
gold 


No. 681. 
BUTTER DISHES. 

No. 126. inches high, $5.50. 

inches high, $5.50. 

high, $1.85. 

inches high, 


Discount. and per cent. 


CHILD’S SETS. 


No. Satin- 
lined case,cup, 
knife. 
and 


saucer, 
fork 
spoon, $2.25. 

No. 41.Cup, gold 
lined, fancy 
case, $1.15. 

No. 43. Cup and 


gold- 
fancy 


saucer, 
lined, 


case, $1.15. 
No. 90. 


FLAT WARE. 


Calla Lily, Empress, Windsor and Olive Patterns, Per 
Cent Nickel Silver Base. 


Extra Triple 
plate, plate, plate, 
per doz. perdoz. per doz. 
$4.75 $6.00 $7.25 
Dessert spoons. 8.50 10.50 12.50 
9.50 12.50 14.50 
French coffee spoons......... 4.75 6.00 7.25 
Berry nut spoons.......... 24.00 30.00 36.00 
Bar spoons, 4.75 6.00 
10.50 
Medium forks ................ 9.50 12.00 
7.00 9.00 
9.00 11.00 
25.50 31.50 
Butter kniv es, twist re- 
versed handles.............. 10.50 12.50 
Pie knives, engraved blades. 42.00 51.00 60. 


PICKLE DISHES. 
No. 144. in. high, 


No. 66. 
sorted colored glass. 


10% in. higt, $2; as- 


No. 155. 
sorted colored glass. 


in. high, $4; as- 


No. 146. high, $9; hand 
decorated glass. 

No. 156. 12% in. high, $6; hand 
decorated glass. 


TEA SETS. 


No. 255. pieces, $35, quad- 


ruple plate. 


No. 301. pieces, $23, quad- 


ruple plate. 


No. 1847. pieces, $42, quad- 


ruple plate. 


No. 640. 


No, 
high, 


plate. 


ICE PITCHERS. 
No. 754. in. high, 


wall, $30, quadruple plate. 


high, 
wall, $15, quad- 
ruple plate. 


wall, 


double 


12% in. 


12% in. 
single 
double 


Flue Cleaner. 
Hurley’s Automatic Steam 
Flue Cleaner. 
Outside With 
diam. hose 


7.50 34,$1.30 


Dis. fiue cleaners, 


Flouring 
Mill 
Machinery. 


Nordyke 
Marmon Co. 


All. 
Size. smooth. smooth. 


Inch. 


500 800 


corrug. 
$465 $475 $480 
560 570 575 


$335 


660 


Best steam 
hose. 


foot. 
cents. 
cents. 
cents. 


and 
Dis. steam hose, 507, Ibs steam. 


Mills for Wheat Flour. 
Prices Double and Single Roller Mills. 


Single machines. 
Corrug. Smooth. 


20-inch New for Wheat, 
Corn, and Middlings. 


Size. Power. Pulley. 
Inch. 


Capacity 
Bush. 


Speed. Weight. Price. 


$150 


Grinding ca-| Weights. 


pacity. 

8to 550 625 
Co 6 900 1050 
26|18 to 20, 8to 10) 8} 1200 | 1400 
30/20 to 25|10 to 12/10) 1500 1700 


Pulley mill. 


Geared mills. 


Mor- 
Tron tise 


175 190 
190 210 
210 225 
225 250 
265 290 
355 380 
435 460 


Farm and 


The Dixey Spindle Style. 


Weight. 

= &® 


PATENT MOLSELESS. 
SAMA 


Flour 


Gray’s pat. noiseless belt mills, porcelain 


ipping 
| | 
| N | N NN WN 
> wit ~ ~ 
= > > 


for grinding corn, feed, rye, 
! 


Size. 


Height. 


| | | | 
3 
No. 754. 
The Nordyke Bradford Portable Mill. 
| | 
75 
No, 255, 390 
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Approxi- Adz-eye Hammers.—Bell Face.—Per Dozen. 
14” |350 450 18’ 2600 No. Weight. 
14” x7 A!’ 350 to 450 18’ 3050 tb. Adz-eye. Octagon. 
“ 3c, “ 8 “ 18 “ 30.00 No. Weight. No. V eight. 
“ 6B “ 45 14“ “ “ 16.00 90 3 Ibs., 19.00 | 95. 12.50 


Discount, and per cent. Net Cash, per 
cent. Cash, days. Cases Cost. 


Bullock’s (Portable.) 


bellows, $30. per No. in. 
dis. Water Bottle, per doz., tread, axle, 
in. bellows, $21; in. bellows, Salts; per gross, $2.00. Assorted patterns. No. 
25; in. bellows, $33; in. Bottle Castors, per doz., $7.50; bottle, per doz., $4.50. tread, in. axle, box 
bellows, $45. 32x20x9 deep, 
Spring. 


same sizes No. 


$8.00. $10.00. $13.00. $17 
Adz Colonial, Ship and and 32-inch. 
Pick uare Miners’ 34, and 32-inch. 2.00 
Light work, 17; height, Extra, Square Eye Driving and 32-inch....... 
Water Tank, $4.00 extra. Blac Machinist Hammer, Hand 
ammer. 
Iron Fire Ring Round Tuyere, Per. doz. Per doz 
$1.00 extra. Extra. 
Adze and Round Eye 12, 13, 14, in., 
$30 Shingling and Lath Hatchet, 12, 13, 14, per doz. 30c. 
Weight, assorted pat- Per doz. Per doz. 
wide, ft. high; assorted pat- Dis.. 10.10 and 
feet drying surfa terns, per doz., Specialties. 


Cuts from pivoted jaws, graduated 

oxing, extra: 


No. $4.00; $6.00; No. cents. 


No. $18.00 match, per doz., 
Fruit cents. 
Glass Tube Cutters. cents. 


Discount, and 


Patent Hollow Auger. 


4 
16. 5.00 
“ “ Pt. bler, er doz. .55 cts: 


run screw. 


butter dish match. List price, each 


Sets pieces, per doz. sets, 


pieces, $3.75. 


Hammers. 
Cheney Hammer Co. 
Adz-eye Hammers.—Per Dozen. 
No. Weight. No. 
Nappy, inch., doz., 50c.; 6-inch., per doz., 8.50 7.50 
per doz., $3; 8-inch., doz., 


int, per doz., $1.25; one quart, per No. 

Pint Pitcher, per doz., pitcher, per doz., No. 


Wei ight. 
Bench Vise, Steel Jaws, opens weight, 


4 
| 
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Moore Barnet Mfg. Co. 


erdz. gr. 
DOOR SCREEN FRAMES. per dz. 
Corners. 
BARN DOOR HANGER. No. 22, 3 by 7 ft. sticks, % by 2, per 2 | 21:00 
Track, per foot....... No. 24, ft. sticks, Spot cash 33, and f.o.b. 
One dozen pairs case. Nos. and are packed dozens; Nos. and 
Dis., doz. sets, $12. half dozens; Nos. and 10in quarter dozens, 


per doz. sets, $12.50. 


doz. sets, $14.50. 
Dis., 20%. WRENCHES. 


BENCH HOOK. 


Patent, adjustable and reversible. Coes’ Knife Handle 


List dozen, box. WINDOW SCREEN FRAMES. Wrenches. 
Discount, and 10%. Patent Japanned Corners. 
without bead, per doz., $2.50. Size. doz. 
No.35, corners and screws, BRIGHT. 
Discount, 55, 10, and 
BLACKSMITH’S TONGS. Screw Wrenches, same list, less 55, 
Per doz.. .90 1.00 1.60 2.40 3.50 9.00 15.00 Hose. 


4,1 dozen box; inch, dozen 


Improved Smooth 
Bore” Rubber 
tion Hose. 


japanned, in. wheel, each..... wire 


in. PULLEY HOOK (New Floor.) inch 
japanned, in. wheel, Deep cut thread, forged point. 
Discount, 25%. wrought iron, in. long, list........ $1.90 
net........ Diam. Per ft. Per. Diam. Per ft. 
60, 5-inch,extra heavy, Pr.d. 7.00 9.50 12.50 20.00 hose discount, high grade, and 10%; Royal, 


wide, each $1.50. 


Discount, 


Suction Hose. 

Int. Diam. Per. ft. 


Discount, 


HAY FORK PULLEY. 


New pattern. 
SCREW CLAMPS. 


Adjustable. 5in. iron wheel.......... per doz.$4.50 
3in., per doz..... $4.00 66,6in. 6.00 
6.50 
15.00 No. 15, per dozen, net. 


SHEAVES. 
Patent Common 
Turned and polished 
iron wheels,round cor- 
ners, brass pin, one set 


doz. box. 
Discount, and 


box. 

$1.50 

CLAMPS. 1.60 

Conducting Hose—Two-ply. 
Per Doz. 30in.... 2.25 4.00 Hydrant Hose—Three-ply. 
Discount—High grade, 60; Royal, 70; Manhattan, 


Dis., 


Hoisting Engines.—Griffith Wedge. 


No. points in. diameter, 


CLOTHES REEL. 


Extra heavy, gray iron, japanned- 
7.00 


No. points in. diameter, 
$15. 


Discount, and 


dozen box. 


VISE. 
(Bench Vise, Steel Jaws.) 
List price, 


JACK 
New pattern wrought iron screw. 


Rise Diameter 
No. screw. High. screw. 
in. in. 2in. 
% 1 2 Silent Saw Vise. 


§ 
No. 20, 
No. 25, 
No. 30 
INO, OU, 


Weight. 
Hoisting Engines, No. Double Cylinder... 4,500 800 
No. Double Cylinder... 6,000 
No.9 
Discount, 


Double drum. Approx. 
weight, complete... . 
Average speed hoist..... 
| 
— 


Diameter rope ........... 


n 

= 


Capacity .......... 
. 
~ 
Pitch...... 
ini 
D 
Wheel ...... | 
| a 
o 
Diameter. ........ Daonn 
a 
Single drum............... 


indurated Fibre Ware. 


Umbrella Stands—Crated Singly. Price 
Cub. ft. per 


Dull finish, plain, 9in. deep. 

Full finish, plain, in. diam., in. deep. 24.00 

Full finish, dec., in. diam. in. deep... 27.00 

No. plain, in. diam., in. deep..... 9.50 


Disc. and 


Star Pails (standard plain), qt. 
stenciled fire only” without 
Deck Mason’s Pails (same size 
Star but heavier, with heavy wire 
Railroad Fire Pails, qt. (also 
stenciled without extra 
Fire Pails, round 5.85 
Stable Pails, flush bottom, heavy 
Stable Pails, qt., same 6.30 
Covers for Fire Star Pails......... 2.50 
Hotel Knife Dishes (style A)......... 6.75 
Hotel Knife Dishes (style B)......... 
Wash Tubs. 
Nos. and nested............ ... 15.75 
Water Coolers. 
Ware. 


Drummond Electric Hanging Lamp, 300 
candle power, complete, each $3.50. 
The electric lamp, candle-power. 
decorated shades, nickel, per doz. 
opal plain shades, nickel, per doz. 
With decorated shades, brass, per doz. 


opal plain shades, brass, per doz. 


Lamp chimney patent for Sun burners. 
Per doz. No. cents. No.1, 60c. No. 
Hitchcock nickel table lamp (No. each 


“ 


4.00 
French bronze bracket, with reflector, No. 


653, each $3.75. 
Harp, complete, with tin 


shade, per doz., $9.50. 
Complete, with Burner and chimney, 
per doz., $1.50. 
Hurricane lanterns cents extra 
with guards. 
wick, without guards, per 
$5.00. 
876, safety lifting globe, per 
0Z., OU, 
877, wick, safety lifting globe, per 
doz., $6.75. 
Nickel plated diamond read- 
ing lamp, candle-power, $13.50 per 


Net. 
Illuminated night clock, per doz., 


Miners’. 

Brass, Collar and Breast 
one piece, Spout and Body 
one piece. 

Price, per gross net. 


S., Co.’s Screw-Cutting 
Engine Lathes. 


in. swing, bet. centers, in. 
bed, 240 lbs. weight, $60. 

in. swing, bet. centers, in. 
bed, 260 lbs. weight, $70. 

swing, in. bet. centers, in. 

280 lbs. weight, $75. 


Boxing for export, $2.50 extza 
Lawn Mowers. 


Weight, 3034........ eight, 38.......... 
Dis. and 

Blaire Mfg. Co. 
$17.00 
18in. 
$19.00 $21.00 $23.00 

in., $30.00. 
Geared both ends. 
Dis. and and 
Chadborn Caldwell 

Mfg. Co. 

mower...... $11.00 

13.00 

15.00 

17.00 

19.00 


Dis., and and cash days, New York. 


Excelsior Three-Blade Mower and Roller. 

11.00 13.00 15.00 17.00 19.00 21.00 23.00 
Dis. 60% and cash days f.o.b. New York. 

New Excelsior Horse Lawn Mower. 

Horse boots, per set.......... 12.00 


Dis. 
Lemon Squeezers. 


THE ACME. THE SAMSON 

The Acme Lemon Squeezers, knife and squeezer, 
per dozen, $15.00. 

The Samson, per dozen, $3.00. 


Porcelain lined, No. per $6.00 
discount. 
Wood, common, per $1.70 
and Hard. 
Per 1000 ft. Per 1000 ft. 
Flooring— Bevel siding— 
Ceiling— Stk. Boards, 
Partition— 
4-4 No. 1......... 25.50} No. 1.. 
Ger. siding— 


5-4, 6-4, and 8-4 edge boards, less than stock. 
No. stock and edge boards, per less than No. 
Rift flooring, more than No. flooring. 

Rift flooring, J., per more than No. fiooring. 
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in. sycamore (plain Doz. wt. doz. full wt.; pound 
in. white red oak _|1 white red Common and patent brads. 
(plain sawn). 45| oak (quarter sawn).... 50 Price per doz. Price per doz. Price per Ib. in 
in. white red and in. white red inch. wt. full wt. papers bulk. 
oak (plain sawn)....... oak (quarter sawn).... 2-8 1.00 1.25 
1.44 
6-8.. .80 1.60 .36 
1.80 
1.00 2.00 
1.12 2.24 
1.26 2.52 
1.82 
134 2.25 4.50 
2.43 4.86 
Dis. 60, and 
Best quality selected White Ash. 
13 ** 16 8 18 
Oils. 


American. Enterprise. 
each, $5.00 7.00 10.00 25.00 | each, $3.00 2.50 4.00 6.00 15.00 


Mining Machinery. 


attention inv ited the goods adver- 
tised and illustrated the advertising pages the EN- 
GINEERING AND MINING JOURNAL, quotations and dis- 
counts upon which would only mislead buyers. 

Price-lists and other information may obtained 
addressing the advertisers direct, writing the 
ENGINEERING AND MINING JOURNAL. 


Mouse Traps. 


The Cyclone Mouse 


Trap, per gross, $4.05. 


The Idea 
Mouse Trap, 
per gross, 


Net prices. 


Slayer Rat Traps, per gross, $10. 
Nails and Tacks. 
Swedes. 


35 40 46 OD 55 60 «65 75 
J 10 12 14 16 18 20 24 oz. 
1.00 120 1-40 2.15 2.55 


1.60 1.90 2.30 2.70 3.10 3.40 3.80 4.20 5.00 


Swedes. 


Price, same Swedes. 
Swedes steel tacks 
same list price iron. 


Upholsterers. 


Price, same 


Discounts, and 
2%. Swedes, 


Cut Tacks. Price per dozen ounces. 
12 14 16 18 20 
1.10 1.25 1.40 1.55 1.7 
1.00 1.10 1.20 1.30 1.50 
10 12 14 16 18 20 
1.80 2.10 2.40 2.70 3.00 $.30 


Discount, 70, and 
Carpet Tacks, flat and oval heads. 


1.05 1.15 
1.7 2.00 
1.20 1.35 1.45 1.60 


LUBRICATING.—Fiske 


Lubroleine cylinder oil in. barrels. 
Lubroleine cylinder oil in. barrels. 
Lubroleine machine oil in. barrels. 
Lubroleine machine oil in. barrels. 
Lubroleine engine oil in. barrels. 
Lubroleine engine oil in. barrels. 
cases gal. extra. 


Crescent Axle Grease.—-Barrels, per 


100-lb. kegs, 


decorated tins, $12, less per cent. 


Texas Star Axle Grease.—Barrels, 


kegs, 
Oil Stones. 


Best White Washita. 


per Ib.; 


Round edge slips, extra, boxes up- 
Wheels, 534 in. thick............... 
Good Washita, 
Round Edge Slips, assorted 


Oil Stone No. in. long 
Oil Stone No. in. long 


rkansas. 


Round Edged Slips, assorted sizes ........ 
Square File Slips, to4 inches long....... 


Diamonds, inches long 


Flat Files, 4inches long........ 
Beveled Files, inches long. 


in. 


per doz. 


Pen Knife Pieces, assorted sizes............ per Ib. 
Wheels, 4inches, thick......... perinch 
Oil Stone per 


10, and dis. 


Stoves. 


Paints. 
For Assorted Cans 2,3 pounds. 100-lb. cases. 
534. Lead 584. Dark blue........... 
544. Dark green......... 589. Quaker green....... 
581. Light green......... 546. Inside white........ 
582. Norway red......... 547. Outside white....... 
per cent. 
Ordinary shades. Per gal. Per gal 
One gallon cans. Half gallon cans...... $2. 
Tuscan Red, Green and Yellow. 
gal. Per gal 
One gallon cans. Half gallon cans...... 

Per Per gal. 

One gallon cans. Half gallon cans...... $5.20 


The list barrels, half-barrels and kegs (of gallons 
larger) will 10c. gallon less thanin gallon cans. 
Kegs less than gallons will charged gallon 


price. One-quarter galloncans not put up. 


Discount per cent. 


shades made order. 
Special cash discount for large orders. 


Special 


Burns hours; quart oil. 


Nickel plated plate, per 


For Wrought Iron Pipe. 


Weight, 


APRIL 1889. 


Pipe Covering. 


Magnesia Sectional Covering. 
Canvas Jacketed Sections, 


inches length. 
Price per 
Weight lineal 
Inside dia. cover per canvas 
pipe. lineal ft. jacketed. 
4 “ 9 0.25 
1 0.25 
* 0.25 
0.25 
0.27 
0.31 
0.36 
0.40 
0.44 
0.47 
0.60 
0.65 
0.75 
0.80 
ws. Tees. Valv’s. Crosses. Unions. 
0.2 0.33 0.25 0.43 0.33 
0.25 0.33 0.25 0°43 0.33 
0.25 0.33 0.25 0.43 0.33 
0.25 0.33 0.25 0.43 0.33 
0.27 0.36 0.27 0.48 0.33 
0.31 0.41 0.41 0.53 0.41 
0.36 0.48 0.48 0.60 0.48 
0.40 0.53 0.53 0.68 0.53 
0.44 0.59 0.59 0.75 0.59 
0.50 0.65 0.65 0.80 0.63 
0.58 0.75 0.75 0.90 0.67 
0.65 0.90 0.90 1.00 0.77 
0.83 1.20 1.20 0.90 
1.00 1.35 1.35 1.20 1.00 
1.10 1.50 1.50 1.35 1.10 
1.25 1.75 1.75 1.50 1.25 


Magnesia Plastic Covering (dry)— 
Carbonate Magnesia and 
for Trowel Work per barrel, 


$8.00 
Dis. 25%. 


Portable Houses. 
Ducker Portable House. 


Weight, 450 
‘Tbs. 


Price, $159. 


Closes se- 
curely. 


Dis., 107. 


Ibs. per 
section. 


Price, $220. 


Dis., 


Weight, complete, 5600 pounds. 


No. 10.—26 ft.. including veranda and rear 


No. 1 No. 2. No. 3. 
Veranda Veranda without 
side. onend. veranda. 
12, door, windows, $120.00 $120.00 $105.00 
190.00 180.00 165.00 
85.00 
Hunter’s Cabins. 

12, with berths $80.00 


q 
i 
i 
= 
Pay 
> 
4 
| 
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Post Hole Diggers. 


GALLEY RACES. 


Arms, per pair, cents. 
SHOOTING STICKS. 
Each. 
$1. 
No. black. 
No. 60c., bright. 


Combined press for cutting, forming, 
and seaming. 


Particulars flat front presses, includ- 
ing beds, slides, bolsters, plates, GAUGE PINS. 
Improved brass gauge pins, 40c. doz., all sizes. 
Prices are net, delivered steamers Improved wire gauge pins, 25. doz., all sizes. 
New York, including insurance, etc. Improved steel gauge pins, 60c. doz., all sizes. 
Improved golden gauge pins, 40c. doz., all sizes. 
Nominal size press 


Price, including $130 $200 $260 $420 $660 
Greatest diameter that can 

Greatest depth that can 
Hole through bed—circle inter- 
Width between die clamps— 
Distance back from center slide 
Cubic feet boxed, $3.50. $4. $4.50. $5. $5.50. $6.50. $8.00. 


is. and 
Rumsey (See advertisement). 
Prices all pumps include cylinders. 


Brass 
No. Dia. Cyl. Suction. stroke. Tron. 


Sundries. 


Vanderburgh, Wells Co. 
Wood rules, cents per yard. 


Wood rules, end wood, per foot. 
EUREKA STAND. 


CASE RACKS. 7 4 3 se 14 “ 1-6 “ 5.50 10.00 
24 6934 9.00 3 3% 66 14% “ 1-5 “ 5 95 
with moldings, and painted grained. Locking bars, 
prevent cases from being removed, Standard and Cylinder for in. Iron Pipe, 


order. 


TYPE CASES. 
Full Size. 


Dis., 
Strong slat. 


per pair, $1.75 
4—Music... 3.50 No. standard and cylinder, in. 
5—Greek..... No. 7%, standard and cylinder, 134 in. 
6—Hebrew..... pipe, $15.00. 
7—Job (Italic)..... 1,00 No. 8%, standard and cylinder, in. 
York Job.. pipe, $18.00. 
8—Triple........... 


Vith hose and discharge pipe, add 
$3.00 list price. 


Job. 
Job... 
10—Lead, No. 
11—Lead, No. 2... 
12—Lead, No. 3... 


No. diam. cyl., in.; cap. stroke, 


gal.; size pipe, 144 iron 
$17.50. 


14.50; brass cyl., $18.50. 


14—Labor Saving Rule, No. 
15—Labor Saving Rule, 
16—Labor Saying Rule, 


size pipe, 2in. Price, iron, $23.50; brass cyl., 

» NO. 1, GCCP....... cap. st ce, ; i 29. e 
41—Sort, No. extra gal. Price, iron, $28.00; 
PROOF No. diam. cyl., in.; suction, in.; 
All Wood. cap. stroke, 1-2 gal. Price, iron, $32.00; 
Single column, inside................. $0.80 brass $60.00. 
Brass Bottom. stroke, 6-7 gal. Price, iron, $35.00; brass 
Half Lined. cap. stroke, 1-5 gal. Price, iron, $45.00; brass cyl., 
Single column, inches inside............... $120.00. 
Single column, 394 $2.50 cyl Stroke. Pipe. Price. 


mee 
= 
> 


4.9 7“ 1% 97,95 
4-10 “ 7 2 30.50 
1-2 “oe 7 2 37.50 
GROVER’S PATENT AND Dis., 40%. 

Composing rules, ems pica and under, cents. Dis., 


With Tight and Loose Pulleys. 


No, cap. per gal.; size 
pipe, 144 in.; price, iron, $26; 
bronze, $45. 

No. cap, per rev., 1-5 gal.; size 
pipe, in.; price, iron, $31; 

No. cap. per rev., 1-3 gal.; size 
pipe, in.; price, iron, $48; 


bronze, $75. 
Pulleys Nos. and are in. diam., face; 
No, in. diam., face. 
Balance wheels for above pumps. $1, $2, and $3, accord- 
ing size. 


Dis., 

No. gal. per min.; length drive 
pipe, ft.; calibre pipes, drive, in.; 
discharge, price, $9. 

No. gal. per min.; length drive 
pipe, ft.; calibre pipes, drive, in.; 

ft.; calibre pipes, drive, discharge, price, 


14, 

ft.; calabre pipes, in.; discharge, price, 


22. 

ft.; calibre pipes, drive, in.; discharge, in.; 
price, $40. 

No. gals. per min.; length drive pipe, 
ft.; calibre pipes, drive, in.; discharge, 
price, $75. 

No. 120 gal. per min.; length drive pipe, 
ft.; calibre pipes, drive, in.; discharge, in.; 
price, $125. 

Dis., 457. 


Rules. 
“Lufkin.” Steel Rules, per doz. 


Rules leather 
No. 31, ft. folding pocket... ......... $4.00 $5.50 
ft. ft. ft. 
Discount, and 
Tinner’s Rules. 

No. 95, ft. rules ........ $2.50 
Discount, dozen lots, 

doz 
No. 51, ft. steel board $42.00 


Sad Irons. (Mrs. Potts’ Patent). 


American Machine Co. 

With detachable wood handles, sets irons, 
handler, stand each Nos. 2and iron weighing 

Nickel 
Plated Plated 
Price per doz. sets... $30.00 $24.00 $30.00 $24.00 
Irons not 

per 12.50 10.50 12.50 10.50 


doz 
Without handles, per 


iron, extra 
heavy, weight 
with handles, 


Nickel Nickel Plaid 
Plated 
180 185 182 187 
Price per doz... $15.00 $3.00 $11.00 $9.00 
Girls’ irons with handles. 
Same No. iron set, but smaller size. Weight, 
Ibs each. 
(Double point.) 


Nickel plated. No. 190, per 7.50 
Plain polished, No. 195, per 6.00 
Extra handles for any size, per 4.00 
Extra stands for any size, per 


Star Irons, 

With Perforated Iron Handle. 
sorted either No. sizes, correspond the 
detachable handle irons sets. 


—Square 


Nickel Nickel Plain 
Price per doz......... $7.25 $5.50 $7.25 $5.50 


Polishing Irons. 
Small Size. each. Doubled Pointed. 
Nickel Plated. Polished. 
No. 72, per doz......... $7.25 No. 77, per doz $5.5 


Girls’ Irons. 
Double-pointed, each; similar detatchable 
handle irons. 
Plain polished, No. 105 $3.75 


Toy Irons. 
Weight, ounces each, nickel-plated (No. 110), $3.25 
per dozen; plain polished (No. 115), per dozen. 
Weight, ounces each, nickel-plated (No. 120), per 
dozen; plain polished 125), $1.05. 
Discount all Sad Irons and 


Slate Roofing. 


New York. Stowage allowed. 
and Green, per 100 feet 
Dark blue, per 100 feet sq........... 

Sizes, 170 sq., 650 lbs. weight. 


4 
$3.00 
4.25 
= N Ch i 20.00 “we 
Discount, 
4 
1thout hand 
with handles. 
(Double point.) 
weight weight 
q 
4.10 
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Sash Chains. With Wheels. 


No. “Giant metal, pr. No. Capacity. Platform. 
ft., wts. not over 125 400 21% inches. 

wts. not over Ibs. 5.. 
No. “Giant” metal, 8c. pr. 
ft., wts. not over lbs. 2,000 Ibs. 


No. Red metal, 10c. pr. ft., Brass sliding poise same price specified orde 


pr. ft., With Wheels and Drop Lever. 


wts. not over lbs. No. Capacity. Platform. Price. 

No. Red metal, 6c. pr. ft., 1,000 inches. $51.00 

No. Steel, 8c. pr. ft., wts. not .1,600 Ibs, 70.00 

No. Steel, 6c. pr. ft., not 2,500 


No. Steel, 4c. pr. ft., wts. not 
over 
No. Steel, black enameled, 9c. 
pr. ft., wts. not over lbs. 
Steel, black enameled, 7c. pr. ft., wts. not over 


Noiseless School Slates. 
Winsboro Cord Bound. 
Doz.in Price 


Steel, black enameled, 5c. pr. ft., wts. not over 
all scales per cent. 9.00 
3.00. 9.00 
$4.00. 8.00 
7.20 


$8.00 


Dis., 200 case lots, and 
The Patent 


No. cuts round 
steel $12. 


Shears. 


Even balance trip scales. seamless scoop, with weights. 
tin scoop, $5.50; 
brass scoop, $6.50. 
tin scoop, $6.50; 
brass scoop, $7.50. 
lbs., tin scoop, 
$11; brass scoop, $12.50. 


No. round 
steel 3-16, $20. 


Soups Franco-American Brand 


Per dozen. 
Glass. 
Quarts. Pints. pt. 


Green turtle.... 
Butter Trip Scales, slab, weights 
“ “ “ vit. rench'bouillon........ 
Capacity. Scoop. Japaci’ ye Coop. Pea glass 
ity. Scoop. Ca acity. Scoop. ef u ar Asserte ases. nh Uans— uar s. 


Printanier, Mutton Broth, Vegetable, 
Beef, French Bouillon, Pea. Per doz., $3.55. 
Glass. 
Chicken, Mulligatawny, Mock Turtle, 
Printanier, Muiton Broth. 
Terms cash. Discounts: for lots cases, for 
lots cases, for lots cases. 


Counter. Stamp Head Shoes and Dies. 
Capacity. Scoop. Capacity. Scoop. 
rocer. 
Capacity. Scoop. Capacity. Scoop. 
Meat Butter Scales, with Slab. 


Shoe Die (Adamantine), show- 
ing even wear from end end. 
Chrome Steel Works. 


Pillar, in. high, double beam, 
marked both sides. 


With large seamless tin scoop, $25.00 
ARTISANS. 


Chisel (Mason). 
Stone, and 8c. net. 
Mill Picks. 


$22 per doz. 
Dis., and 


Platform scal es.—Without Wheels. 


No. Capacity. Platform. Price. Stone Axes, Cast 
400 Ibs. 21% inches. $23.00 Steel. 


Five Ibs. and over, 40c.; with teeth, 45c.; 
with teeth, 50c.; under 50c.; with teeth, 55c. 

Nos. and 41, spalling stone hammer, and 

Nos. and 41, spalling hammers, steel face, 
per Dis., and 10% 

Ship Top Mauls, Steel Face, 


Dis., 50, and 


Steel Wedges, wood, 
qual., 5c. Ib. 


Cooper Froes. 
doz. 
doz. 13.50 
doz. 14.00 
doz. 14.50 
doz. 15.00 


Discount, 
Nol. Solid Box Vises. 


Each. 
No. 25, Jaw...... $12.00 
11.00 
11.00 
11.50 
13.00 
17.50 
20.00 
115, 644 25.00 
26.00 
27.50 
29.00 
Each 
No. 170, Jaw...$44.50 


3 
MINERS. 
Coal Picks. 
No. Per doz. 
Packages charged cost. 
Dis., 
Adze Eye Coal Picks. 
Same list and dis. No. 16. 
Anthracite Coal Picks. 
Same list and dis. No. 16. 
Stone Picks, per doz. 
Adze Eye Miners’ Picks—Surface, Drifting and Poll. 
No. per doz. 
19, Surface. No.1, $14.00 
19, No. 16.00 
20, Drifting, No.1,3 12.50 
17.50 
18.50 
Dis., 60, and 5%. 
Ore Picks. 
No. 
54, Adze Eye, doz. $12.00 


56, Steel Lake Superior Mining 
(Special Price and Quality.) 
Dis, and 


! 
| 
$26.00 
5.00 
School Slates. 
oy 
Each 
~... % fin 
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Tamping 

Adze eye, 
per doz., 
$17. 


Adze eye, 
per doz., 


eye, 
per doz., 
19, 


Hunt eye, 
per doz., 


Hunt eye, per doz., $18, 
Hunt eye, per doz., "$19. 
Steel Face Sledges. 
No. 34. Smiths’ sledges, 
No. 35. Stone sledges, 
steel face, per 
No. 37. Coal sledges, 


Cast Steel Sledges. 


No. 35. Stone sledge, lbs. 
under lbs., per 

No. 36. Striking sledge, 
der 45c. per lb. 
No. 37. Coal sledge, Ibs. and over, 


Pattern, No. 
No. 43, hand drilling hammer, ibs. and over, Pattern, No. 


No. 42, smiths’ hand hammers, No. 44, 
Cast Steel. 9.00 
No. 42, blacksmiths’ hand hammer, and over, Dis., 20, 
vound Kt. Inches. Price. 
| No. ; 4 8 5 834 x 214 
No.5 1034 234 standard length 
Rail Fork. Srecial net prices quantity orders. add deduct 


net. 


Crow Bars. 
Wedge Points, 
net. 


Railroad Mauls, Star check valves.. 
Steel Face check valves.. .70 


do. heavy nattern. 
Crescent globe and 

angle valves...... .60 
50, 10, and Crescent hose valves 
check valves. 
Verticalcheck 

Jenkins globe and 

angle 
Steel Track Chisel, valv’s 

Gate valves, Chap- 


alv es. 
s oe 
Star globe and angle 
No, Per doz. do. heavy pattern. 
Crescent globe and angle 
12, Hunteye,4to Vertical check valves........ 
unt eye, 11.00 Jenkins globe angle 
rass safety valves .......... 
Dis., and Brass butterfly valves....... 


per 


Adze Eye, Cut- 
ter, $16.00. 
Adze Eye, Short Cut- 
ter, 
Adze Eye Long Cut- 


Hunt Long Cut- 


$16 


No. 34. Blacksmiths’ sledge, Dis., and 


¢ dic 
Pinch Point, dis. 
net. 
Valves, 
Brass Globe and Angle Valves, 
net. Starglobeand angle 
Star globe and angle 
Claw Bar, valves, heavy pat- 
net. xtra heavy Star 


ter, Light, $15.00. 
ter, Light, $15.00. 
ter, $16.00 


ter, $15.50. 


Adze Kye Pick 


$16. 


Hunt Eye Pick, 


Grub 
Western Pattern, 
doz., $10.50. 
Western 
No. 


estern 
No. 
doz., 

Western Pattern, 
doz., $12. 

doz., 


linch 


Screw socket. 


t 


Pressure Regulating. 


Mason Regulator Co, 


Size 


pipe. Price. 
inch, $28. 


2% 


Ludlow Valve Co. 
Double Gate Brass Valves. 
Gland packing box. 


3 

2A 
& 

=] aes 

In. 


Dia 
tion. 


Faced Slide Gate Fire 
cuts pages and 20. 


nozzle. 


Inches. 
456 3 
FR, 
a 
o 
good 


from list. 


$0.60 
No. 
$35.00 per doz. 


2.90 | Varnish. 


| 


add 
from list. 


2.75 3.50 
2 


more lessthan 


4.85 
For each inches each inches 
8.00 
9.50 


inch, 


slide 
and 


Screw socke 
lever subject 
to discount, 


Face face 
stem 


Face 
for 


dor to 


ring. 
Two 
nozzles. 


Frost case 
standard 
length, 


case, 
| 


Edward Smith Co. 
For Finishing 
Wearing body varnish 
Medium drying body........ 
One coat coach varnish. 

Heav varnish 


carriage 


body 


No. coach 
For Under 
Black rubbing varnish. $4.00 


$3. Brown japan........... $1.25 


Hard drying body $4.50 
18.00 Quick rubbing Filling (2d 
5.00 11.00 For Inside Work. 
11.25 Cabinet 3.00' White copal 
7.00 10.00 
5.20 10.00 Japan geld size 
5.20 10.00 Coach japan 1.75 Liquid dryer 
8.00 15.75 Preservative Coatings. 
7.50 13.50 Sra coatings $4.00 
8.00 11.00 ‘Discount, per cent, f.o.b. 


Star Radiator Valves, 


Size, inches.... 
Plain brass 


Size, inches.... 
Plain brass..... $3.60 $4. 
Plated trim’gs. 3.95 5.2 
Finish’d 4.95 6.50 


Dis. 40, and 


Exterior car coating.. 
car 


2 
pipe. Price. pipe. Price 
QOZ., | | 
On 
$28 
40.50 
49.00, 51.00 
nozzle 
4 gates : 
-00 
4.00 
1% 
= 
2.25 
= = 30 |. 4.06 
3 
=}\\\ = 4 
$4.00 
3.25 
4.00 
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Wheelbarrows. 


Climax Bolted Barrow, with Wood Wheel per doz. 
Common Nailed Barrow per doz. $18.50. 
Lansing’s Patent Iron-Bolted Barrow,per doz., $25.50 
Capital Patent Bolted Dirt 


Brick Yard inch Iron Wheel 10.50 


Globe Patent Bolted Garden Barrow 49% 
Capital Patent Barrows 


With Tron Tray, $39.00 
The Leader Iron and Steel Barrows. 


Legs and Handles one price. 
No. Tray iron, capacity cu. ft. earth, each $12. 


250 Ibs. coal 


Willson spring Manufacturing Company). 


Single. Double. 

Including either steel hooks 

Wick. 

Baltimore Twine Net Co. 
LAMP. 

2.00 

Wide Awake and Nutmeg................. 
Tom Thumb, Round and 

Dis., 6), 10, and 

CANDLE, 

cents. 
Wind Mills. 


Plus cost 


Dis., per cent. 


Wire Cloth. 


Newark, O., Wire Cloth Co. 
Brass and Copper Wire Cloth. 


No. No. 
Mesh. per foot. 

5 59 

6 ) 

10 

14 


Wocdenware. MALLETS. 


Round Hickory. 


Barrels con 
Per doz. tain about. 
No. $1.25 dozen. 


4. 4 2.50 4 


Round 
Barrels con- 
Per doz. tain about. 


6.00 

ROLLING PINS. 
Packed crates 
one dozen. Solid and 
Loose 


handles. Per dozen, 
SHOVELS. 
Grain Scoops Shovels (Wood). 


on 
5 
— 


Small size, price per 
dozen, $7. 
Medium size, price 
per dozen, $8. 
Large size, price per 
dozen, $9. 
Made out select- 
Beach Birch. 
Medium and Large used for Grain, Malt, 
Fruit, 
Handle feet long, $12 per 
Beefsteak. 
Price, per dozen; 


parrels contain about 
12 dozen. 

Made out Sugar 
Maple. 


Potato. 

Small size, per 
dozen; barrels contain 
dozen. 

Medium size, 60c. per 

about 
Made out Hard Sugar Maple and Way Polished. 
Wringers 

Royal Keystone cog wheel, 
134 rolls, $36 per doz. 

No. frame cog 
wheel, rolls, $24.50, 

No. 16, wood frame cog 
wheel, 134 rolls, $29. 

No. 18, wood frame 
No. 20, wood frame cog 

No. 22, wood frame cog 

No. 24. wood frame cog 

No. 11, iron frame cog wheel, 15¢ rolls, $20. 

No. iron frame cog 134 rolis, $24. 

Solance iron frame (Eureka Pat.), rolls, $20. 

Solance iron frame (Eureka Pat.), $24.50 
F.o.b.cars works; cents doz entra f.o.b. New York. 
Keystone Double Bench Wringer. 

Rolls, 134, $36.59 per doz. 

Made fold. 

Folding Double Folding Wash Bench, packed crate 
per doz., $14. 


Adams Ironing Table, per $15.00 
Keystone Washing Machines, per 24.00 


Net prices. 
Cabinet Clothes Driers, per doz., $21.00 net, 
Excelsior Horse, per doz., $6.00 net. 
Reversible Clothes Horse. 


High Per doz. 
3ft.10in. 16.00 
5ft.10in. 20.00 Basswood, and 107. 
Nursery Reversible Clothes Horse. 
section, ft. high, per $9.00 


WASHBOARDS. 
Saginaw Mfg. Co. 


The following prices 
are orders not 
less than dozen 
one kind, assort- 
ment. 


Wilson, 
surface, per 
Saginaw, one rubbing 
surface, per doz.,$1.25. 
Exchange, one rubbing 
surface, per doz.,$1.10. 
Wilson, two rub- 
bing surface, per doz., 


Saginaw, one rubbing 
surface, per 
Crescent, 
surface, per 
Shamrock, one rubbing 
surface, per doz., $2. 


Rubbing surface 
the two latter solid 
sheet without 
wood 


MONEY. 


NGLISH 


4 


INTO 
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CONVERTING 
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cents equals 7d.; total, £19 3d. 


you want convert $94.62, table shows that $90 equals £18 equals 16s, 
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Black Walnut Bronze Tips and Hinges. Dis., 
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NEW PRICES CURRENT. 
JUNE 1889. 


Discounts are for Export Only. 


the interest the extension the markets for 
American manufactures the ENGINEERING AND MINING 
JOURNAL has secured the services gentlemen thor- 
acquainted with the export trade and with for- 

markets, and offers its services foreign buyers 

may desire information concerning any article what- 
American manufacture. charge will made 
for these services, either indirectly throu 
commissions goods purchased. The proprietors the 
ENGINEERING AND MINING JOURNAL are neither com- 
mission merchants nor exporters, but they have many 
sources information, both home and foreign 
countries, and place these the service manufac- 
turers and exporters here and importers and con- 
sumers other countries. 


B.—Special attention invited the 


advertised and illustrated the 
tising pages the AND 
JOURNAL. 

lists and other Information may 
obtained addressing the advertisers direct 
writing the ENGINEERING AND 
MENING JOURNAL. 


Agricultural 


Double-Wheel Hoe, plain (Hoe’s 


Single Wheel Hoe Cultivator, Rake and 


“Fire Fly” single- 
wheel Hoe, Culti- 
Plow, $5. 


“Fire Fly” Hand 
Plow, $2.50. 


discount, 
New York. 


Steel Horse 
Hoe and Cultivator 
combined, with 
wheel, $11. 


All Steel Plain Culti- 
vator, $6.00. 

40% discount, 

New York. 


HAY 
Ely Hoe Fork —Gold Finish, Patent 
Overcaps. 
Three Tine Forks. 
No. Tine. Handles. Per doz. 


328 
32BS 


33 12 
34 14 
35 15 
42BS Bent St’pd 14.00 


Manure Forks, Solid Steel Shanks, 
Gold Bronze Finish, Patent Over- 


caps. 

No. 44, oval, tine, in. tine, ft. 
handle, plain ferrules, $12.50 per doz. 

No. oval, tine, in. tine, ft. 
handle, strapped ferrules, $14. 

No. oval, in. tine, ft. 
lain ferrules, $12.50. 
No. 44% oval, tine, ft. tine, 
ft. handle, strapped ferrules, $14. 

No. 54, oval, tine, tine, ft. 

handle, plain ferrules, $19.5 

No. 548, oval, tine, tine, ft. 
handle, strapped ferrules, $21. 

plain ferrules, 
No. oval, tine in. tine, ft. 
handle, strapped ferrules, $24. 
HOES. 


Ely Standard Socket, all Gold Bronze Neck, full 
Blade. 


Field,7 in., selected handles. .$9.00 
“ 8 x 434 “ “ 9.00 
8 5 “ 9.00 

Washington County Pattern, spring 

in. 9.25 

Meadow,9 in., poplar 

Meadow, in., poplar 

9,25 


Popular Handles Meadow Socket Hoes, unless 
otherwise ordered. 


PLOWS. 
Reversible Oneonta Clipper. 


Iron beam Cut- 


ter 
Oneonta 
sible, Iron Wheel and 
18. er, Rever- 
sible, Iron Beam Cut- 


Oneonta Clipper, Rever- 
sible, Iron Beam, 

17. Hard Metal, Reversible, 


20. Steel ould Board, Rev ersible, Wood Beam 


Wheel 
and Cutter 


Tron Beam 
Two-horse Stony Land.. 8.50 plain. 


13.00 cutter. 
14.25 wheel cutter. 
Subsoil Plows. 
Two- horse 9.50 Draft Rod. 
Wheel and Draft Rod. 

Potato Digger Shovel Plow. 
Improved adjustable handle shovel plow 


“ “ 


shovel 
Dis. 30%. 


RAKES. 


proved. 

Teeth Rake, $32.00 

34.00 


IMPROVED 
Hav TEDDER 


25% dis 
Lock 
30.00 
29.00 


Iron wheels, extra. 
With Pole, Double 
Tree and Neck 
Yoke, extra. 
cubic feet packed, 
400 Ibs. gro., 225 
net. 


Golden Self- Rake, $37.00; cu. ft., 
430 lbs. gro., 250 Ibs. net. 

Chieftain Tedders, $59.00; 700 gro., 450 Ibs. net. 

Potato Diggers, $7.00; 100 gro., Ibs. net: dis., 40% 

o.b. ship New York Boston. 


RAKES (GARDEN). 


Braced steel garden rakes. 
teeth 


Braced malleable garden 


6.50 
7.00 


Riveted Garden Rakes, Wood Heads. 
No. Wrought teeth. Per doz. 


12 “ 
14 “ “ “ 


Polished Steel Rakes. 
No. Handles. Per doz. No. Handles. Per doz. 
1—16 teeth, 4—10 teeth, feet $9.00 
3-12 “ 6 ..... 10.00] 6—6 6.00 
Lawn gravel rakes, price same cast steel gardenrakes 
Tar rakes, teeth, inch, iron shank, feet 


handles, $12.00 
No. Malleable Tron Garden Rakes. Per doz. 
8—8 teeth, polished, ft. handles $5.00 


doz. case lots, 60, and cased. 
Geneva Tool Co. 
Ten-Teeth Malleable Garden. Steel Garden. 
Plain. Braced. Plain. Braced. 
$6.00 
6.50 10.00 11.50 
oo 11.00 12.50 
7.0 "2.00 


16 


Cast steel garden rakes. 


Per doz. 
teeth, polished, tapering bar, tempered rake. 


Cast steel lawn rakes, 
teeth, polished, tapering bar, tem- 


teeth polished tapering bar, 


teeth polished tapering bar, tem- 
pered rake 


teeth polished tapering bar, tem- 


70% from Standard Association list. 


SCYTHES (GRASS). 
Waldron’s pattern, $8.5 


Western dutchman, bronzed and painted........... 9.00 

Fine cutlery steel, full 10.00 

Grain Scythes. 

Clipper, bronzed and 11.50 
Lawn Scythes. 

Clipper, bronzed and 9.00 


and 102. 


SOWER, BROADCAST SEED. 


7.25 
3.75 
Improved Bay State ..... 30. 
31.50 
13.50 
White Mountain .......... 4.56 
Rocking 4.25 
Little Gem Corer and 


Rocking Table, 


Prices made where handles, 


9.50 
\\ 
Planet, Jr.” No. Drill, $9. 
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“Eagle anvils.” 

Weight Weight 

bout about 
No. 000..... lbs...... $4.25 


Anvils weighing 100 800 cts. per lb. Discount 
and 
Arms and Ammunition. 
Wood Powder. 
American Wood Powder Company. 


kegs. 
Kegs, Ibs. Ib. cans. 


Trap for first quality arms 


for general use.. 

fine for small bore 
17.00 

very fine for small 
bore rifles and gallery 


Hartley Graham, 


Discount. 
Per cent. 

Bullet Breech per Ib. 1.60 

Discount. 

Per cent. 

Military Rim Fire Cartridges...... 

Central Fire Pistol and 

Central Fire Metallic Cartridges for Tar- 

get and Sporting Rifles...... 

Military Cartridges, Central 

Primed Shells and 

Percussion Caps, per 33c. 

Brass Shot Shells, C., aual..... 


Paper Shot Shells. 


14,16 and ga. First 
quality, 30,10 and per 
cent; 8,10 and ga., 
First quality, 25, and 
per cent. 

14, and ga. Club brand, 30, and per cent. 
and ga. Club brand, and per cent. 
Gun Wads, and per 


FRPROOF 
SHELL 
BR 


AND. 


REVOLVERS. 
Smith Weston 


32, Safety Hammerless, 
in., $11.00. 

38, Single Action, in., $9.40; 38, Single Action, in., 
$9.65; 38, Single Action, in., $10.00 38, Double Action, 
in., $10.40; 38, Double Action, in., $10.65; 38, Double 
Action, in., $11.00; 38, Safety Hammerless, in., 
$12.00; 38, Safety in., $12.25; 38, Safety 
$12.50; 44, Single Action, in., $11.50; 
44, Single Action, in., $11.75; 44, Single Action, 
in., $12.00; 44, Double Action, in., $12.50; 44, Double Ac- 
tion, in., $12.75; 44, Double Action, in., $13.00; 44, 
Double Action Favorite, in., $12.75. 


Colts. 
Discount, per cent 


from following 


prices. 


Double Action Army, and calibre, 434, 
inch $13.00. 

Double Action, calibre, inch bbl., $11.20. 

‘ “ “ 38 “ 2% to 6 “ “ 0.00. 

Single calibre, 434, and inch 
$12.00. 

Single Action Army, calibre, Frontier,” 434, 
and inch $12.00. 

New Line, calibre, blued nickeled, 


full plate, 2.10. 
Old Model, calibre, the hundred, half full 
plate, $1.50. 


Deringer. calibre, per pair half full plete, 


American Bull Dog 


Double Action 32, and 
calibre, inch barrel, $1.60; 
Double 3z, and 
calibre, inch barrel, $1.85; 
Double Action 32, and 
calibre, inch barrel, $2.10. 


inch bbl., $1.80. 

$5.50. 

$4.75. 

Defender revolvers, Single 22, wood handle, 65. 

“ “ 22, wor d 85. 

90. 


“ 


round..... 
Union Metallic Cartridge. Remington Light (Baby) carbines, cal., nick., 50. 


Remington Army revolver, Single Action, cal., 
frontier cartridge, 534 inch barrel, $6.50. 

Remington Army revolver, Single Action, cal., 
frontier cartridge, inch barrel, $6.00. 

Remin gton Double eringers, cal., rim fire, $4.05. 


Deringers, calibre, per pair, half ful 


plate, $4.00. 
New House,.41 calibre, blued nickeled, $5.00. 


RIFLES. 
Colts’ Lightning Magazine. 


Discount per cent. 
/60 and calibre octagon barrel... bs. $15.38 

32, 38, and calibres, octagon 13.50 


round 
calibre, rim fire, octagon 


Assay Furnace; 
Hydro-Carbon Blow-Pipe Assay Furnace. 


No. Furnace 
taking Battersea 
$10.00 

No. taking Muf- 
fle, 10x6x4 15.00 

No. Crucible Fur- 
nace, taking Battersea, 

ble, dia. 54% deep.. 4.00 
No. taking Batter- 


sea round, 5in. dia., 644 5.00 
Blow-Pipe No. with half gallon tank, made 


Blow-Pipe No. with half gallon tank, made 
entirely 


Blow-Pipe No. with one gallon tank, otherwise 
same No. 


Blow-Pipe No. Furnace No. and 


Blow-Pipe No. Furnace No. and Cruci- 
ble Furnace No. 
Axes, etc. 
Shingling Hatchets. 
$4.75, $5.25, $5.75 doz., dis. 
Peck’s, $8.00, $8.50, $9.00 doz. dis. 
$8.00, $8.50. $9.00 doz., dis. 


Claw Hatchets. 
$5.75, doz., dis. 
$9.00, $9.50 $10.00, doz., dis 
$9.00, $9.50, $10.00 doz., dis. 


Hatchets, Broad Single Bevel. 
Collins’, cut in., $9.50; 
$11.50; dis. 10%. 


Peck’s, cut in., $10.50; 


$11.50; 5, $13.00; 5%, $14.50; 6, 
$16.50; $18.00; $19.50; 
814, $22.00; dis. 
Ryder’s, cut in., $13.00; 
$14.50; $16.50; 644, $18.00; 
$19.50; dis. 
Adzes. 
House. Ship 
Half flat head. Discount. 
Dozen. Dozen. Per 
Peck’s.... 24.00 25.00 


Broad Axes—Pittsburgh Pattern. 


pounds, $32.00 
pounds, $35.00 


dozen. 
ozen. 
dozen. 


Western pattern 
same price. 


Spanish Pattern. Spanish Pattern 
Detumba round eye, Media labor, $12.25 
per dozen. 


Axle Grease, 


Stave Jointers. 


Single Wheel Beer Keg Stave Jointer, 16to22in. $190 
Double “ 16 22 8 8 330 
Double “ 24 30 8 8 440 
Double “ “ “ 30 36 8 8 
Double Independent Barrel Stave Jointer with 

Wheels, separate shafts, but suspended 

Single Wheel Barrel Stave Jointer, 350 
Double Independent Barrel Stave Jointer, 


Bellows. 


Miner’s Bellows: in., 
in., $11.25; in., $13.50. 


LEATHER BELTS. 


Standard Manufacturers List. 
belts per foot. 
Width. 


Width. 


Double belts twice the price single. 
Discounts Newark Leather Belting Co. 
Dis. single and double belts, cemented, and 
single and double belts, riveted and cemented, 
and 
Dis. single belts, cemented and lacesewn, water 
proofed, 
Dis. double belts, cemented and lacesewn, water 
proofed, 


Single and double belting, riveted............ and 
Electric light belting, single and double ce- 


cash/f.o.b. New York. 
Leather Belt Laces and Leather. 


per 100 feet..... $1.00 per 100 $2.00 
Dis., rawhide, and 
Rawhide lace 19c. per square foot. 


Barrel Machinery. 
23.00 
26.00 
32.00 
“Od 
+ = 4 \\ 60 and 52 dis. 
plain, $16; fancy, $32; 
plain, $18; fancy, $36. 
q 
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GASKETS. 


attersea Crucibles, Triangular. 
Corragated Copper. Width. Crucibles. Covers. 
Price, cents per No. Inches. Inches. Per doz. 
Less 60% discount V..... 0.45 0.40 
export trade. 0.35 0.30 
Bolts. 0.25 0.30 
Philadelphia Tire Bolt, with forged nuts. 134 0.20 0.30 
Price per hundred. Battersea any size, made order. 
Fractional sizes, intermediate prices. 1.00 


Cigarettes (all tobacco). 


Liberty Bell (small 
Golden Giants (regular shape)........ 
Net b., New York. 


Clay Working Machines. 


No. 

No. 

No. 4 
No. 
No. 


Coal Mining Machine. 


The Samson 


No. brick 


Jeffery. 


Power Coal Drills. 


Cork Pullers. 


Cork 


Puller, per dozen, $12 net. 


6.00 per 1000 


brick machine..................50,000 


per dis. 


ery steel. 


Size. 


No. 1,700 
No. 1,700 
No. 2,000 
No. 5 50 3,000 


Duck 


The arbors for all sizes are made machin- 


Fly Wheel. hour. 
Pounds. Pounds. 


Baltimore Co.—22-inch, Hard, Medium and Soft. 


Weight Cents, Weight 


yard; Fifteen ounce, cents per yard. 


cents per pound. Dis. 3%. 
Electroplate.—Babcock 


CASTERS. 


1,200—Dinner. 


Ten ounce, cents per yard; twelve ounce, cents per 


Cotton Sail Twine.—Three-fold and upward, 


No. 1,200. 17% in. plat 
1,200. in. high, quadruple plate. 
No. 80. in., $6.00, quadruple plate. 
No. 140. in., $7.50, 
No. 830. in., $5.00, 
No. 25. 16in., $4.00, double plate. 
No. 33. $3.75, 

No. 14% in., $2.00, single plate. 


Plain, cents less. 


No. 


Breakfast Casters. 

No. 231. in. high, $4.00, 
quadruple plate. 

No. 232. in. high, $6.00, 
plate. 

No. high, $2.25, 
double plate. 

No. 12. 10% in. high,$1.75, 
single plate. 


CAKE BASKETS. 
Quadruple Plate. 
No. 448. 7in. high-chased, 

$16; gold lined, $17. 

690. in. high, 
chased, $7; gold lined, 

No. 686. in. high- 
chased, $4.50; gold 
lined, $5.50. 


No. 681. 6in. high,chased, 
$3; gold lined, $3.50. 


BUTTER DISHES. 

No. 126. inches high, $5.50. 
No. 127. high, $5.50. 

high, $1.85. 
No. 78. high, $2.00. 


and per cent. 


CHILD’S SETs. 


No. 90. Satin 
lined case,cup, 
saucer, knife. 
fork and 
spoon, $2.25. 


No. 41.Cup, gold 
lined, fancy 
case, $1.15. 


No. 43. Cup and 
saucer, gold- 
lined, fancy 
case, $1.15. 


No. 90. 


FLAT WARE. 


Calla Lily, Empress, Windsor and Olive Patterns, 
Cent Nickel Silver Base. 


Extra 

plate, plate, 
perdoz. per doz. 
Dessert spoons........... 8.50 10.50 12.50 
French coffee 6.00 7.25 
Berry nut spoons.......... 24.00 30.00 36.00 
Bar spoons, small ............ 4.75 6.00 7.25 
8.50 10.50 12.50 
Medium forks ................ 9.50 12.00 14.50 
Oyster 7.00 9.00 11.00 
9.00 11.00 13.00 

Butter knives, twist re- 

handles.............. 10.50 12.50 14.50 
4.75 6.00 7.25 
Pie knives, engraved blades. 42.00 51.00 60.00 


PICKLE DISHES, 
No. 144. in. high, $3.50. 


No. 66. $2; as- 
sorted colored glass. 


No. 155. in. high, $4; as- 
sorted colored glass, 


No. 146. high, $9; hand 
decorated glass. 


No. 156. in. high, $€; hand 
decorated 


TEA SETs, 


No. 256. pieces, $35, quad- 
ruple plate. 


No. 301. pieces, $23, quad- 
ruple plate. 


No. 1847. pieces, $42, quad- 


ruple plate. 
No, 


5 
A 2avens. 28%-inch.—EKight ounce, 15 cents per yard; 
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Approxi- 
pulley. belt above ping Price. 
minute. floor. weight 


Plantations 


ICE PITOHERS. 


Forges (Portable). 
Fairbanks. 
No. 2c, weight, 155 hearth............... $42.00 
4 “ “ 16.00 
ruple plate. 
| 


No.1, in. bellows, $20; No. 


No. 751. 12% in. 


j 


| | Z/ In. DeLLOWS, $21; in, bellows, 
22 |6to8 “ /12to 800 1000 


Cleaner. 
Hurley’s Automatic Steam 
Flue Cleaner. 


Forges. 


Flour Mills 


is. flue cleaners, and 
is. steam hose, 50%, good steam. 
Empire. 
Flouring Light work, 17; height, 
in., $16.00. 

Gray’s pat. noiseless belt roller-mills, porcelain rolis. height, in., $20.00. 

Roller Mills for Wheat Flour. $1.00 extra. 
7x18 560 570 | | wide, 5% ft. high; 12 tiays 22 
20-inch New Era Mill for Wheat, PEs | = Sia da, 
The Nordyke Bradford Portable Mill. Height. 
One Arm Cafries Rotary. Cutter, Price, $2.50 each. 
for grinding corn, feed, rye, 
Weights. Geared mills. 

to 4 4 $165 $180 6” x 12”... 4 6” 3’ 

} eee | 
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Adz-eye Hammers.— Bell Face.—Per Dozen. 
No. Weight. No. Weight. 
Farriers’ Hammers.—Per Dozen. 
Water Set, per doz., sets pieces, $7.50. 62. 7.50 Dis., 
Machinists’ Ball Pein Hammers.—Octagon.—Per Dozen. 
No. Weight. No. Weight. 


Discount, and per cent. Net Cash, per 
cent. Cash, Cases Cost. 

Hand Carts wheel, in. tread, lin. axle 

tread, in. axle, box 
40x23x10 deen, $9.00. 

tread, in. axle, box 
32x20x9 deep, $8.25. 


BENCH 
Patent, adjustable and reversible. 
List dozen, box. 
Discount, and 10%. 


Cheese Dish and Cover, in., 
per doz., $4.50. 
Water Bottle, per doz., 


Salts; per gross, patterns. 
Bottle Castors, per $7.50; bottle, per doz., $4.50. 


With Wagon-Seat 
No. same sizes 
With Third Without ‘Springs. 
Pick Square Eye Miners’ 34, and 32- 
doz., slipper and tray, per doz., Jam Hammer. Store Truck, stationary. 
Cover, per doz., $2.50; per doz., $3. Hammer, Tool, No. 50, 5-inch wheel, 144 
per doz., Pocket’ Flask, pint, $1. No.1, 1.05: No. 60, 5-inch,extra 
Blac Hammer, Machinist Hammer, 
Per. doz Per doz 
Shingling and Lath Hatchet, 12, 13, 14, per doz. 
road Hatchet. 10.50 


assorted pat- doz. box. 
terns, per doz., cts. 


Discount, and 10%. 


for shipping, 
doz. nest, 


AUGERS. 
Patent Adjustable Hollow. 


CLAMPS. 


New Door Frame. 


Cuts from 1%, pivoted jaws, ft. long, per doz., list; per doz. net. 


match, per doz., Discount, and 
55 cents. 
Wines, match, per doz., 
cents. 
Cordials, match, per 
cents. 
Patent Hollow Auger. Malleable Iron Screw Clamps. 
doz., $1.25. 14.00 14.00 14. 
Discount, and CLOTHES REEL. 


Extra heavy, gray iron, 


List per 


Adjustable bed plate. 
26% high drills in. hole, 
run screw. 


Spoon holder, cream pitcher, sugar, 
butter dish match. 


pieces, $3.75. 


Hammers. 
° 16 “ce 2 


| 
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doz. sets, $12. 


Moore Barnet Mfg. Co. 
DOOR SCREEN FRAMES. per dz. gr., 
Anvil. 14,25 700 
11.25 615 Combination 
loz. sets, $11. 18.00 1,350) 


‘ 
Spot cash discount, 33, and 

half dozens; Nos. 10in quarter dozens, 
and No. Each hand vise put neat box 
and packed half dozen lots. 


doz. sets, $14.50. 


Dis., 20%. 


WINDOW SCREEN FRAMES. 


PULLEYS. 

Side, No. 45, Japanned. 
Per doz.. .90 1.00 1.60 2.40 3.50 9.00 15.00 
2inch and under, dozen box: 2%,3 

4,1 dozen box; inch, dozen 
box. 
Discount, 


PULLEY HOOK (New Floor.) 


Deep cut thread, forged point. 
in. wrought iron, in. long, list........ 
WHEEL. 


New pattern. 


Pr.d. 7.00 9.50 12.50 20.00 30.00 


Discount, 


HAY FORK PULLEY. 


New pattern. 


Hoisting Engines, No. Double Cylinder... 4,500 
Discount, 20%. 


dozen case, dozen barrel. 


ners, brass pin, one set 
in box. 
$1.50 
Discount, 
SINKS. 
All inch deep. 


16 X 28in.... 2.10 

i8 x 24in.... 2.10 
Discount, 607. 


SPOKE PUINTERS. 


Per doz. 


Combination pipe and bench vise, in. pipe. 
Discount, 


W.RENCHES. 


Knife Handle 


Wrenches. 
Patent Japanned Corners. 
No.25, corners and screws, 
without bead, per doz., $2.50. 
No.25, corners and screws, doz. 
with bead, per doz., $2.90. $24.00 
with bead, per doz., $3.30. BRIGHT. 


Coes Screw Wrenches, same list, less 55, 
10, 10, and 
Coes Co. Pat. Screw Wrenches, same list 
above. Discount, 55, 10,7% and 


Wedge. 


Webster, Camp Lane Machine Co. 


India Rubber Goods. 
MECHANICAL. 


JUNE 1889. 


per 4ply per per 6ply per 


Inches. foot. foot. foot. foot. 
0.15 $0.17 $0.21 
0.18 0.22 0.26 
0.22 0.26 0.31 
0.26 0.30 0.37 
0.30 0.34 0.42 
0.33 0.39 0.47 
5 0.36 0.43 0.52 
0.43 0.52 0.62 
q 0.51 0.60 0.73 
8 0.59 0.70 0.84 $1.05 $1.25 
0.67 0.80 0.95 1.18 
10 0.75 0.90 1,07 1.33 1.60 
0.83 1.00 1.47 1.77 
12 0.91 1.08 1.30 1.62 1.95 
1.00 1.18 1.42 1.77 2.13 
4 1.08 1,28 1.54 1.92 2.31 
Wb 1.16 1.38 1.66 2.07 2.49 
16 1,25 1.50 1.78 2.22 2.67 
18 1.41 1.70 2.02 2.52 3.03 
1.58 1.90 2.26 2.82 3.39 
1.76 2.12 2.52 3.15 3.74 
24 1.96 2.36 2.80 3.50 4.20 
2. 2.60 3.08 3.85 4.62 
2.84 3.36 4.20 5.04 
4.55 5.46 
4.90 5.88 
20 5.25 6.30 
5.60 6.72 
5.95 7.14 
6.30 7.56 
6.65 7.98 
7.00 8.40 
7.35 8.82 
7.70 9.24 
8.05 9.66 
8.40 10.08 


Dis 


Piston Packing. 


Round Piston Packing 

Per 

Discount, 60, and 
per cent. 


Square Piston Packing. 


Price same above. 

Round and square pis- 
ton packing made 
lengths twelve 
twenty-four feet. 


Square Piston Packing. 
tubber per 
pound 
der cent. only. 
piston packing, 
rubber back made 
lengths twenty feet. 


$15. 

= 

VISE. 

(Bench Vise, Steel Jaws.) 

No. Pounds. Pounds. 

Silent Saw Vise. 1,914.00 16% 


Steam Packing. 
Cloth Insertion, Rubber Outside. 
Cloth Insertion, Cloth one both sides. 


Thickness. 1-Ply. 2-Ply. 4-Ply. 


battan, per cent. 
See “Link” Packing, page 


| 
Three cents per pound additional will charged for 
each extra cloth. Each cloth, whether insertion 
All cloth insertion plain packing one yard wide 
and any length desired. 
Wire insertion packing, all thicknesses, per tb, cents 


é @ 


Improved Smooth 
org” Rubber Suc- 
tion Hose. 
fiat 
round tinned steel 


In. Diam. ft. Per ft? 


Suction hose discount: and 10%; Royal, 
HQSE. 


RUBBER 
Hose—Two-ply. 
Per 


Int. Per nt. 
diam. ft. diam. 
HYDRANT HOSE—THREE-PLY 
$0.25 $0.60 $1.00 


1.60 
Discount—Reliance, 60; Royal, 70; Manhattan, 


GASKETS AND RINGS. 
Fibrous. 
$0.90 
5-32 inch thick, 
wards, per $0.80 
Cloth Insertion. 


3-32 inch thick, 
wards, per $1.00 


Five cents per pound additional for each extra ply 


cloth. 
Dis., 60, and 
CORRUGATED RUBBER MATTING. 
Rolls yard wide, long, cut any size re- 
quired, 


3-16 


TENNIS SHOE SOLING. 
Cuts show full size pattern. 


Diamond Point, Corrugated, Oblong, 
Rubber cement attach soles furnished. 


STAIR TREADS, 


ENGINEERING MINING 


Per ft. 


& 


RUBBER SOLING FOR BOOTS. 


Rough finish, 
3-16 thick. 


Smooth finish. 
1-32 1-16 thick. 


cents per 


Fibre Ware. 


in. dia., in. 


5in. high 


Dis. all and 
CORDLEY HAYES. 


Half buggy pails, 


per 


doz. 


ils (standard plain), qt., sten- 


Hitchcock nic 
“for fire only” without eatra 


Deck Mason’s pails (same size 
Star, but heavier, with heavy wire 


a 


Covers for fire star pails. 


WASH TUBS. 


No. 0,23 in.... 

No. 
No. 
No. 18% in.. 
Nos. and 


13% in. dia., in. deep, quaris, 


per doz. 
WASH BASINS. 


dry Appliances. 
EMPIRE WRINGERS. 


CHAMBER PAILS. 


PROV 


dia., in. deep, gal, 


WATER COOLERS. 


JOURNAL, 


Doz. 


7 


Miners’. 


Brass, Collar and Breast 
one piece, Spout and Body 
piece. 

Price, per gross net. 


Electric Hanging Lamp, 300 
candle power, each $3.50. 

The electric lamp, 

decorated shades, nickel, per doz. 


opal plain shades, nickel, per doz. 
decorated shades, brass, per doz. 

opal plain shades, brass, per doz. 
Lamp chimney patent for Sun burners, 


kel table lamp (No. 654), each $3. 
“ 656 Lod 


hanging 
with reflector 653 


653, each $3.75. 


Harp, complete, with square tin 
shade, per doz., $9.50. 

Complete, with Burner and chimney, 
per doz., $1.50. 

Hurricane lanterns cents extra 


‘with guards. 


875, without guards, per 
fety lifting glob 

76, square safety lifting globe, per 

wick, safety lifting globe, per 

doz., $6.75. 

Nickel plated diamond reflector read- 
ing lamp, candle-power, $13.50 per 


Net. 
night clock, per doz., 


PAPER 
Lined with oil proof composition. 
No. No.1. No. 
Height, in, 334in. 


Weight, doz., 334 Ibs. 
Price, $2.75 per doz... .$2.25 2.75 
No. No.3 No.4. 
Diameter, in........ in. 


eight, doz., 334 lbs. Ibs. 


S., ZU%. 


Rolls. 
Length, 
dia. $40 per 
doz. 


“Volunteer.” Length, 
in. dia. $50 per 
doz. 


“Volunteer.” Length 
in.x134 in. dia. $50 
doz, 

Dis., 40%. 

“Daisy.” Length, 

Length, in, 
dia; $48 per doz. 
Dis., 


— OLE. — 
Te 
Star 
charge 
per cent. fire pails, qt. (also sten- 
ciled without extra charge)........ 
Fire pails, round 
Stable flush bottom, heavy wire 
i oO A—20in. 7in. deep...... .....16.20 : =. 
Doz, 
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Excelsior Three- 
Blade Mower and 
Roller. 
$13.00; in., $15.00; 
in., $17.00; in., 
$19.00; in., $21.00; 
$23.00. 

Dis. 60% and 
cash days f.o.b. 
New York. 


“Empire.” Length, 

in. dia. $63 per doz. 
“Empire.” Length, 

dia. $74 per doz. 


in. dia. $84 per doz. 
Length, 


in. dia. $87 per doz. 


in. dia. $156 per doz. 
Length, 
EMPIRE with pulleys. $220 per doz. 
ING BARS. with pulleys. $360 per doz. 
$10 per doz. Dis., 40%. 


Closed. 


EMPIRE FOLDING WASH 
$15 per doz. Dis., 
Royal cog wheel, 
134 rolls, $36 per doz. 
No. 10, wood 
No. 16, wood frame cog 
No. 18, wood frame cog 
No. 20, wood frame cog 
wood cog 
No. 24, wood frame cog 


THE SAMSON THE ACME, 


$48.50. The Acme Lemon Squeezers, knife squeeze 
No. 11, iron frame cog wheel, $20. per doze $15.00. 
No. iron frame cog wheel, rolls, $24. Samson, per $3.00. 
Solance iron frame Pat 


Solance iron frame (Eureka Pat.), $24.50 and discount. 
F.o.b.cars works; cents doz entra New York. Wood, No. per $3.00 
Keystone Double Bench ringer. discount. 

Made fold. 

Double Folding Wash Bench, 6in crate 

ams Ironing Table, per $15. YALE PATENT. 
Keystone Washing Machines, per, doz. 24.00 RIM 
Com lete 13.50 Per doz. 
Net prices. 


Cabinet Clothes Driers, per doz., $21.00 net, 
Excelsior Clothes Horse, per doz., $6.00 net. 


Reversible Clothes Horse. 
High. Per doz. 


3ft.10in. 16.00 
4ft.10in. 18.00 
5ft. Win. 20.00 Basswood, and RIM NIGHT LATCH. 
Nursery Reversible Clothes Horse. F Spring lock, 3 _ Nae 18.00 
Black Walnut Bronze Tips and Hinges. Dis., ATCH. 
WASHBOARDS. 


The following prices are orders not less than 
dozen one kind assortment. 

Wilson, one rubbing surface, per doz.,$1.40. 

Saginaw, one rubbing surface, per doz., 25. 

Exchange, one rubbing surface, per $1.10. 

Wilson, two rubbing surface, per doz., $2. 

Saginaw, one rubbing surface, per doz., $1.75. 

Crescent, one rubbing surface, per doz., 2.25. 

Shamrock, one rubbing surface, per 

Rubbing surface the two latter solid 
without wood backs. 


Lawn Mowers. 
Forward Cut ers. 


In. Lbs. Lbs. 


Dis. and 


ABS 


$13.00 $15.00 $17.00 


16in. 
$19.00 $21.00 $23.00 
in., $30.00. 
Geared both ends. 
Dis. and and 52. 


CUPBOARD 
Dead Lock 


Chadborn Caldwell 
Mfg. Co. 


CHEST LOCKS. 

DRAWER LOCK. 
Plated 


STANDARD 
LATCHES. 


DRAWER LOCKS. 


New Excelsior Mower. 154, two tumblers. 


in. cut, without shafts seat.................... Plated nose........ 7.50 


RIM FLUSH DRAWER LOCK. 


diameter. 
2tumblers. 3tumblers. 
Plated nose...... 7.50 9.00 
6.00 7.50 


BRONZE SPRING 
flat steel keys. 


special net prices; dis- 
count 


YALE KEYS. 


ber. 


Flooring— Bevel siding— 
Ceiling— Stk. Boards, 
Partition— 
Ger. siding— 


S., Co.’s Screw-Cutting 
Engine Lathes. 


in. swing, bet. centers, in. 
bed, 240 lbs. weight, $60. 

in. swing, 30in. bet. centers, in. 
bed, 260 lbs. weight, $70. 

in. swing, in. bet. centers, in. 
bed, 280 weight, $75. 


Boxing for export, $2.50 extra 
f.o.b. Cincinnati, dis. 


SAWS AND LATHES. 


Victor Saw, Cuts Inches. 


24-inch swing, with saw blades.... $40 
Dis., 


Empire Scroll Saw, Cuts 
Inches. 
table. 


The Acme Combination Saw. 


Hand steam power. 

Adjustable table and gauges. 
$40 
saw 
Boring attachment............... 
Moulding 

Dis., 207 


Paragon Self Feed Rip Saw. 
Two changes speed; three 
changes feed. 

Price, with one in. saw, $50.00- 
Dis., 20%. 


Diamond Mortising Machine. 
With mortise wide, in. deep. 


cut tenons thick, in. wide. 
Price, with chisels $25.00 


The Star” Lathe. 
Swings in., back geared, 
screw cutting. 
Feeds out, right Ad- 
justable Tail Stock for Tapers. 
Dis., 


Lin 
MORTISE DEAD LOCK. 
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Meat Cutters. Common and patent brads. 


The Crown Lathe. Price per doz. Price Price per 
inch. wt. full wt. papers bulk. 

1.20 

1.44 

Compound slide rest... 15.00 1.60 

-90 1.80 

Countershaft 10.00 1.00 2.00 

1.12 2.24 

Dis., 20%. 1.26 2.52 

1.82 3.64 

2.25 4.50 

Rival Scroll Saw, with six extra saw 4.86 

Dis. 60, and 2%. 
blades, twist drill and wrench. 
Best quality selected White Ash. 

each, $5.00 7.00 10.00 each, $3.00 2.50 4.00 6.00 15.00 


B.—Special attention invited the goods machine oil in. barrels. 
tised and illustrated the advertising pages the machine oil in. barrels. 
GINEERING AND MINING JOURNAL, quotations and engine oil in. barrels. 
counts upon which would only mislead buyers. Lubroleine engine oil in. barrels. 
Price-lists and other information may obtained cases gal. extra. 
addressing the advertisers direct, writing the} Crescent Axle Grease.—Barrels, per 100-Ib. kegs, 
ENGINEERING AND MINING JOURNAL. decorated tins, $12, gross less per cent. 


The Challenge Scroll Saw, for 
shell, bone wood, metal. 
Nickel Plated, with six extra saws, 


twist drill and wrench. 


With lathe attachment........ $5.00 Grease.—Barrels, per 
25%. Mouse Traps. Oil Stones. 


Best White Washita. 


Saw. 4.05 Round edge slips, Nos. boxes 
rap, per gross, $4.05. Ibs. upwards. 
Price $50.00. Needle per hundred. 
Combined Machines. Axe Stone, assorted sizes 
rkansas. 
cular saws, assorted scroll $8.25. Oil Stone No. in. long tolin. 
saws, boring attachment, and Oil Stone No. to9 in. long 1.75 
drill chuck..... $50.00 Oil Stone No. in. long 
File Slips, to4 inches long........ perdoz. 1.75 
Circular extra Triangulars, inches long..... ...... 3.00 
35.00. Flat Files, inches long........ 2.00 
Scroll saw—12 assorted scroll 32.00 Nails and Tacks. Beveled Files, 4inches long.......... 2.50 
Counter shaft for steam Swedes. Tacks. Knife Blades, inches long............. 3.00 
35%. 1.00 1.20 1.40 1.60 1.75 1.85 2.15 2.55 Needle Pieces............ per hund. 8.00 
1.60 1.90 2.30 2.70 3.10 3.40 3.80 4.20 5.00 Stoves. 
Discount, 67%, and 2%. 
ortising achine, 
Chisels, $1.00 each. 
31i 5.00. wedes steel tacks 
Blind Slat bits, $5.00 same list price iron. Upholsterers. Nickel plated plate, per doz 
(See also India Rubber Goods, page 6.) 
Cut Tacks. Price per dozen ounces. For Steam, Air, Water and Ammonia. 


Dis., 


a 


1.05 1.15 
1.55 


1.70 1.85 2.00 


sockets, turned face-plate, 1.20 1.35 1.45 1.60 
Cc. oO. tb. c. 
Tuscan Red, Green and Yellow. 
Dis., Per gal. 


Discount, 60, and One gallon cans.. $3.10 Half gallon $3.30 


t 
- q 
« 
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Vermilion. Post Hole Diggers. each 1.00 
larger) will 10c. gallon less gallon cans. 10—Lead, No. 
Kegs less than gallons will charged gallon No. 2... 
price. One-quarter galloncans not put up. Special 12—Lead, No. 3... 
shades made order. 20.00 13—Quad, No. 1......... 
Special cash discount for large orders. No. 
Pipe Covering 36.00 Saving Rule, No. 1.. 
Magnesia Sectional Covering. 15—Labor Saving Rule, No. 
For Wrought Iron Pipe. Jacketed Sections, f.0.b.New York Boston. 16—Labor Saying Rule, No. 3.. 
36 inches i in length. Price per 17—Slu ee 1.00 
pipe. lineal ft. jacketed. Press. Wood 
in. ozs. $0.25 No. extra deep.. 
0.25 Combined press for cutting, forming, 41—Sort, No. 1.50 
articulars flat front presses, includ- 
0.36 Prices are net, delivered steamers 
0.60 Price, including ceteras........ $130 $200 $260 $420 $660 
9 75 0.80 ins 5| 7 10 14 | 20 Doubl e 64 > ves 3.00 
0.25 0.33 0.25 Hole through back—width..... ins} 15% 20% 
0.33 0.25 0.43 0.33 Width between die 
0.44 0.59 0.59 0.75 0.59 Adjustment slide-bar........ 
0.65 0.90 0.90 1.00 0.77 Weight fly- -wheel, 725 1100 
1.20 1.20 1.10 Speed per minute, about...... 120; 110; 90, 
1.35 1.20 Cubic feet boxed, about........... 30| 
1.10 1.50 1.50 1.35 1.10 
1.25 1.75 1.75 1.50 1.25 Printers? Sundries. 
Vanderburgh, Wells Co. 
Magnesia Plastic Covering Wood rules, cents per yard. 
Carbonate Magnesia Wood rules, end wood, per foot. 
for Trowel Work per barrel, EUREKA STAND. 
Dis. 25%. Price without 
Portable Houses. (Ducker Portable House.) Inclosed 
In. sides and 
High. Plain. back. 
tohold32 12.50 16.00 For Newspaper and Job Printing. 
Dis., with moldings, and painted grained. Locking bars, 
cases from being removed, furnished 
order. THE LIBERTY” JOB PRINTING PREss. 
GALLEY RACKS. Size chase. 
Weight, 85 Arms, per pair, 35 cents. 5 —14% 500 
Dis., 12% and 
section. SHOOTING STICKS. sizes built extra strong for boxmakers, emboss- 
. tach. ng, etc. 
No. 60c., bright. Fountains, either size, $25 extra, crdered with press. 
No. 60c., black. Steam either size, $15 extra. 
No. bright. AMERICAN CARD AND BILL HEAD PRESS. 


brass gauge pins, doz., all sizes. 
Improved wire gauge pins, 25. doz., all 
Improved steel gauge pins, 60c. doz., all sizes. 
Improved golden gauge pins, 40c. doz., all 
MITRE BOXES. 
Regular size, 50c. each. 
Extra size, 75c. each. 


Dis., and 


THE “LIBERTY” PAPER CUTTER. 


LEAD CUTTER. 
$140.00 


W CUuipicve, POULIUS, 
No. 10.—26 ft.. including veranda and rear exten- 


No. No. No. 
Veranda Veranda without 
side. onend. veranda. 
155.00 150.00 135.00 THE “LIBERTY” IMPOSING TABLE: 
75. 65. 150. 
10 x 12,1 ie - 100.00 90,00 TYPE CASES, 4—36 x 48 48 


| 
| 
| 
| 
| 
q 
q 
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THE “LIBERTY” TYPE CABINETS. 
Num- Stained. 


12% 12.00 14.50 
15.00 17.50 17.00 20.00 
16.50 19.00 18.50 21.50 


1654 18.00 20.50 


12full 18.00 20.50 20.00 
24.00 26.50 26.00 29.00 
28.50 28.00 31.00 


Num- Pine. Cherry. Napanoch. Walnut 

ber Gal- Gal- Gal- Gal- 
18.00 21.00 23.00 22.00 25.00 23.00 26.00 
1634 22.00 25.00 24.00 27.00 26.00 29.00 27.00 
26.00 29.00 28.00 31.00 30.00 33.00 31.00 
24.00 23.00 26.00 25.00 28.00 26.00 29.00 
28.00 27.00 30.00 29.00 32.00 30.00 33.00 
2034 2900 32.00 31.00 34.00 33.00 36.00 34.00 37.00 
12 full 24.00 27.00 26.00 29.00 28.00 31.00 29.00 32.00 
28.00 31.00 30.00 33.00 32.00 35.00 33.00 36.00 


32.00 35.00 34.00 36.00 39.00 37.00 40.00 


*Furnished with top and extra drawer for copy. 
Dis., and 


THE “ LIBERTY” CASE STANDS AND RACKS, 
Stands. 
Single, without 


Single, with racks for 

4,25 
Single, with racks for 

Single, with racks for 

4.75 


Double, without racks... 4.25 

cases........ 
Double, with racks for 

cases, and gal. rest 6.25 


Stands with closed ends, 
Extra slides for stands, 

Case Racks. 
Inclosed 
Inches Back Inches Back and 
Cases. High. Price. Sides. High. Price. Sides. 
12 41 $6.00 $8.50 30 84 $10.00 $13.50 
16 «50 7.00 9.50, 32 51 12.50 16.00 


Dis., 20and 


“TIRERTY ” TYPE CASES. 


Outside 

Name. Measurements. 

Fuil 

Rooker size...... 9-16 


Cabinet case sides extend 3inches. ordering 
cases, state whether high low fonts are 
wanted. 

With 
Without 
Clasps. Clasps. 


German, full, 1.75 

Job 1.00 

full size, Califor nia 1.00 

With 
Without pat. pat. 
Name. clasps. 

Galley lower, full $1.1 

1.00 


Triple 1.00 
triple 1.00 
Blank, 

16 


Leader, size, per pair................... 1.40 Dis., 
jobs, full-size, per pair............ 3.00 
For cabinet cases add per 
For rollers Standard and Cylinder for in. Iron Pipe, 

Dis., and 
THE LIBERTY” 16.00. 
indestructible.” Dis., 557. 


“ 334 34 1154 “ 
Medium, 


No. standard and cylinder, in. 


pipe, $13. 

5.00. 

standard and cylinder, 144 in. 
pipe, 

With hose and discharge pipe, add 


SMOOTH NEW GALLEYS. 
and 


$3.00 list price. 
SCREW GALLEYs. 
12. rass 
SMOOTH JOB GALLEYS. diam. cap. stroke, 1-6 


Dis., and Dis., 


RULED GALLEYS. 

These have rule laid out one the rims, divided 
into quarter inches, which set advertisements. 
Cost ruling extra, 

Dis., 20% and 
MAILING 

Zinc bottom, cents; brass bottom, cents. Brass, 
both $3. 

GALLEY RACKS. 
From up. 


No. diam. in.: suction, in.; 
cap. stroke, 3-10 gal. Price, iron, $28.00; 
brass cyl., $58.00. 

No. diam. suction, in.; 
cap. stroke, 1-2 iron, 
brass $60.00. 

No. diam. cyl., suction, in.; 
6-7 gal. Price, iron, $35.00; brass 
cy. 

gal. Price, iron, $45.00; brass cyl., 

Dis., 


LEAD CUTTERS, 
From up. 
Dis., 20% and 


THE LIBERTY ” 


23.00 
1s., 40%. “ “ ‘ 
In fonts of 25, 50, 75 and 100 lbs. | 10 50.00 
Dis., 15%. Dis., 
THE MALLETS. 
With and Loose Pulleys. 
faced with cloth, 50c. per rev., 1-5 gal.; size 
is. 


bronze, $55 
No. cap. per rev., gal.; size 
pipe, in.; price, iron, $48; 


pipe, in.; price, iron, $31; 


THE LIBERTY COMPOSING 
Grover. 


bronze, $75. 


Balance wheels for above pumps. $1, $2, and $3, accord- 
1.00 discharge, price, $9. 


1.15 Extra Knee... 
Dis., 40%. 


to4 gal per min.; length 


dis., 40% 
$1.00 6-in, German Silver. $1.50 calibre pipes, drive, in.; discharge, in.; 


ft.; pipes, drive, discharge, 2in.; 
price, 

No. 120 gal. per min.; length drive pipe, 
calibre pipes, drive, in.; discharge, in.; 


Saml. Lees Co. price, Dis., 45%. 


Pullev Blocks. 


List, per gross. 
WESTON DIRECT. 


Pumps. 


Rumsey 
Prices all pumps include cylinders. 


Cap. 
Dia. Suction. stroke: Tron. 
4 3 “ 14 16 “ae 
5 3% 2 1-5 
6 3 ee 1-4 
7 4 2% 1-3 


g 


cr Gal- 3 
= 
] q 
Potato Parer and Corer. 
Each. 


SUPPLEMENT 


DOUBLE LIFT HOISTS FOR 


HATCHWAYS, ETC. 


SAFETY 
BRAKE, HANDLES CAN- 
NOT FLY BACK. 
Each. 
45.00 
65.00 
Fibre and Stoneware, Lined. 
Cordley Hayes. 
J 
| 
Railroad Dumping Cars and Carts. 
Side Dumping 
Push.. 
tion “ 4’ | 
Carts. 
Plantation 
and Rail- 
McEwen 
ent 
ing | | 175 1% “ | 200 


*These cars built any gauge from 18” and 
any capacity from cu. yd. 
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Rules. Even balance trip 
“Lufkin.” Steel Rules, per doz. Scales. seamless scoop, with weights- 


leather brass scoop, $6.50 
31, 2 8.00 10.00 brass scoop, $7.50. 
ft. ft. ft. 
Discount, and 
Tinner’s Rules. 
Discount, dozen lots, 50%. 
36.00 


Discount, 


Sad (Mrs. Potts’ Patent). 


Butter Trip Scales, weights and scoop. 


icke ain icke ain $8. 


Dru 
155 160 165 


Price per doz. sets.. $30.00 24.00 
Irons not sets, 

with handles, 

12.50 10.50 12.50 10.50 


Capacity. 


Scoo 


op. 


8.50 6.50 6.50 
No, iron, 

heavy, weight 

with handles, 

handles, per 

irons with handles. 
(Double point.) 


Counter. 
‘ap vacity. 

Groc er. 


Capacity. 


weight weight Capacity. Scoop. Capacity. Scoop. 
Nickel Plain Nickel Plaid Meat Scales, with Slab. 
irons with handles. 
Same No. iron set, but smaller size. Weight, 
Ibs each. 
Plain polished, No. 195, per doz..... 6.00 in. 
Extra handles for any size, per 4.00 
Extra stands for any size, per doz................... 


Star Irons, Pillar, in. high, double beam, 
With Perforated Iron ™arked both sides. 
detachable handle irons sets. 
—Square 
Nickel Plain 
71 76 
Price per doz......... $7.25 $5. $7.25 $5.50 
Polishing Irons. 
Small Size. each. Doubled Pointed. 
Nickel Plated. Plair Polished. 
No. 72, per doz......... $7.25 No. 77, per doz.. ...... $5.50 


Girls’ Irons. 
Double-pointed, Ibs. each; similar detatchable 
handle irons. 


ith large seamless tin scoop, 
7.00 


Platform scales.—Without Wheels. 
Toy Irons. 400 Ibs. 2146 inches. 
per dozen; plain polished (No. 115), dozen. 800 Ibs. 34.00 
plain polished (No. 125), $1.05. 1,200 Ibs. 45.00 
No. “Giant metal, pr. With Wheels. 
ft., wts. not over 125 Ibs. No. Capacity. Platform. Price. 
ft., wts. not over Ibs. 1,000 Ibs. 43.00 
wts. not over lbs. Brass sliding poise same price specified order 
No. Red metal, 8c. pr. ft., 
not over With Wheels and Drop Lever. 
No. Red metal, 6c. pr. ft., Capacity. Platform. Price. 
MOE 92 Ss. y 2 59. 
No. Steel, 4c. pr. ft., wts. not 125.00 


over 
No. Steel, black enameled, 9c. 

pr. ft., wts. not over Ibs. 
No. Steel, black enameled, pr. not over 


School Slates. 


Noiseless School Slates. 
Winsboro Cord Bound. 
Doz.in Price 


bs. 
Steel, black enameled, pr. ft., wts. not over 
Ibs. 


Fastenings for hanging window for Nos. $18.00 
set, per set. 14.40 
Fastenings for hanging window sashes for No. 14.00 
all scales cent. case, ase. 


Dis., 200 case lots, and 
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Stamp Head Shoes and Dies. 


jing even wear 


Hexagon 


polished, unless 


Shoe Die (Adamantine), show- 


from end end. 


Chrome Steel Works. 
per f.0.b. New York. 


STEEL SCREWS ADD 50% TO LIST. 


Prices are per 100. 


Screws. 


Heads Steam-tight Screws not 


ordered. Can 


make these inches long. 


Diam. 
lam. 
3.00 3.25 3.75 4.40 
6.80 8.00 10.40 12.70 14.90 18.80 25.10 32.30 
7.30 13.60 15.90 29.00 26.90 34.40 
for 


Dis., heads 60%; dis., heads black, and 5%; 


dis., heads extra finish, 50%; dis., hea 


case-hardened, 


55%; dis., heads polished after hardening, 


| 


SQUARE CAP SCREWS. 


4.35 4.95 5.90 9.40 11.80 15.70 19.00 22.50 
6.75 8.15 10.90 13.50 17.80 21.50 25.80 
7.25 8.85 11.80 14.60 23.10 27.90 
Thread 

Add 

for 

each 


Dis., heads ground, dis., 


dis., heads extra finish, dis. heads case harden 
60%; dis., heads polished-hardened, 50%. 


Diameter 
lameter 
5.95 
Threads 
Add for 


Bevel Head, 


8.25 

7.00) 8.60 11.25 

9.00 11.90 15.00 
12.60 15.60 
8.40 10.00 
9.00 10.60 14.15 17.10 
9.60 
0.30 19.00 
1.00, 20.00 


1:30 2.40 


Button Herd. 


Patent solid corrugated scoop. 


SCOOPS. 
atent plain back solid scoops. 
long handle solid cast Steel.. 


91. 14.50 15.50 
5.60 6.90! 9.00 92. Cast steel long handle... .... 13.50 14.50 

ong andle for sa: 
Head Bevel and Button Head Screws, 1-16 larger 100, handle for coal 
diameter than above specifications. (extra heavy).......... 
Price, according size head. 
Discount, 50%; case hardened, 45%; case hardened and ash pit, furnace han- 
Jar ue, per COE 
Sizes, 115 sq., 650 ibs. weight. spade 
Shears. The Patent 125. handle post hole (concave)............ 
No. cuts round 126. handle Alcock (for clay and brick)....16.00 


Soups Franco-American Brand 
Per dozen. 


steel $12. 


No. round 
steel 3-16, $20. 


Boxed f.o.b. Boston Montreal. 
The solid shovels, spades and scoops are made from 
the bar, recent patent process, the blade and strap 


being one piece, not welded. goods are American 
patterns. 


Stencil Inks. 


Black. 


25%. 


Mock turtle...... Red and Green. 

Per doz. cans cakes, net, per gross, 10% less. 

Contains Alphabet, Figures, Brush. and Ink. 


Printanier, Mutton Broth. 


Terms cash Discounts: for lots cases, for 


lots cases.15% for lots cases. 
Spades and Shovels. 


The Jones Mfg. Co., Gananoque 


JONES’ 
Patent plain black solid cast-steel shovels and spades. 


Meyer’s patent steel shovel. 


Per 

Doz. 

No. No. Black 
D.or long handle sq.-point shovels.2 
22. “ 4 17.00 
3. “ 6 17.50 


shovel. 


25. Dorlong handle round-point 
shovels.3 1625 


Patent steel spade. 


Patent plait back solid cast 


26. Long round joint shovel 15.50 
33. handle square point railroad, 
handle round point railroad, ex- 
35. handle round point shovel, with 


Patent plain back solid-steel shovels and spades. 
50. long handle sq.-point shovels.2 $12.00 


Chicken, Mulligataw ny, Mock Turtle, 
Printanier, Mutton’ Broth, Vegetable, 
Beef, French Bouillon, Per doz., $3.55. 


Pt. plain back solid cast steel 


Dis., 107. 


ARTISANS. 


Chisel (Mason). 
Stone, and net. 


Mill Picks. 
$22 per doz. 
Dis., and 


Stone Cast 


Steel. 
17.25 


Dis., and 10s. 


17.00 
18.09 


16.50 
16.50 


17.00 


Five lbs. and over, with teeth, 45c.; 
with teeth, 50c.; under with teeth, 

Nos. and 41, spalling stone hammer, and 

Nos. and 41, spalling steel face, 
17.00 per and 10% 
Top Mauls, Steel Face, 


$13.00 Dis., 50, and 
14.00 
14.00 Steei Wedges, wood, 
qual., Ib, 


Screws. 
= : 4 
TENCIL 
Tools. 
Per 
Doz. 
Pol’s’d 
MILLED HEA 22.10 
Dis., 25%. 
MILLED FROM SOLID BAR. 


Steel Face Sledges. 
No. 34. Smiths’ sledges, 
No. 35. Stone sledges, 
steel face, per Ib. 
No.36. Striking sledges, 
Ibs., steel face, per Ib. 
No. 37. Coal sledges, 
steel face, per Ib. 


Froes. 

doz. $13.00 
doz. 13.50 
doz. 14.00 
doz. 14.50 
doz. 15.00 


Solid Box Vises. 


Each. Cast Steel Sledges. 

No. 25, in. Jaw...... $12.00 No. 34. Blacksmiths’ sledge, 
10.50 No. 35. Stone sledge, Ibs. 

55, 12.00 No. 36. Striking sledge, 
17.50 
21.00 
100, 22.00 
No. 43, hand drilling hammer, Ibs. and over, 36c.; 
130° 634 29.00 Dis., 70 and 10%. 


MINERS. RATLROADS. : 
Coal Picks. Railway Track Punch 
No. doz. 
Track 
Rail Fork. 
Packages charged cost. Ib., net. 
Dis., 


Crow Bars. 
Wedge Points, 
net. 
Pinch Point, 
net. 


Adze Eye Coal Picks. 
Same list and dis. No. 16. 
Anthracite Coal Picks. 


Same list and dis. No. 16. 


Tamping Bar, 


Stone Picks, per doz. 


Dis., and 
Eye Miners’ Drifting and Poll. 


No. 


Claw Bar, 


net. 


Railroad Spike Mauls, 


a | 21, Poll, No. 1, 34% “ Steel Track Chisel, 
Dis., 60, and Railroad Clay Picks. 
Ore Picks. No. Per doz. 
56, Steel Lake Superior Mining Pick* 
(Special Price and Quality.) 12.00 
Tamping Picks. Dis., 60 and 107. 


Adze eye, 
per doz., 


Adze eye, 
per doz., 


per 


Adze Eye, Long Cut- 
ter, $16.00. 
Adze Eye, Short Cut- 
ter, $15.50. 
Adze Eye, Long Cut- 
ter, Light, $15.00. 
Adze Eye,Short Cut- 
ter, Light, $15.00. 
Hunt Eye, Long Cut- 
Hunt Eye,Short Cut- 


Adze eye, 
per doz., 


Hunt eye, 
per doz., 
te 


Hunt eye, lbs., per doz., $18. 
Hunt eye, per doz., $19. 


Steel Face Hammers. 
No. 43, hand drilling hammers, No. 45, Adze Eye Pick 
ping hammers, No. 39, mason hammers, Mattocks $16. 
No. 42, smiths’ hand hammers, No. 44, 


smiths’ striking hammers, all steel face, 


Hunt Eye Pick 


Dis., and 10%. 
Grub Hoes. 


Western Pattern, 
doz., $10.50. 
doz., $11. 
Western Pattern, 
doz., $11.50. 
Western Pattern, 
doz., $12. 
Baltimore Pattern, 
Baltimore Pattern, No. doz., $11.75 
Baltimore Pattern, No. 534 doz., $13.75. 
Dis., 60and 10%. 


Shovels. S., long handle, round point. 


Ames’. Hobart’s Day’s. 
No. 1... 11.50 8.00 
8.00 8.00 
3....12.25 8.50 8.50 

Handles round point. 
9.00 


9.00 
Dis., 20, and 


Tools, 


BOXWOOD RULES. 
Two feet, four-fold, wide. 


Plate. Middle. Edge. Bound. 


Two feet, four-fold, inches wide. 


late. Middle. Edge. Bound. 
Square joint.......... $18 
Two feet, two-fold, inches wide. 
Square joint. Arch. Arch Bound. 
$16 


Gunter’s Slide. 
Dis., 80,10 and 


LEVELS. 


Arch top plate, side views..$9.00 


PLUMBS AND LEVELS. 
Arch top plate, side views. 
12to 18to 24to 
24in. 30in. 


$14.00 $16.00 $18.00 
24.00 
Polished and tipped..... 
Polished, and tip’d 35.00 


in. 
Mason’s level, plumbs, polished, 36,$30.00 
Mason’s level, plumbs, p’d and t’d, 36, 36.00 
Mason’s level, plumbs, polished, 42, 36.00 


PATENT ADJUSTABLE PLUMBS AND LEVEL. 
Arch Top plate, side views 


Polished, lipped and tipped............ 39.00 

lipped and 48.00 

Polished, triple stock, lipped and tipped 48.00 

sewood, lipped and 

POCKET LEVELS. 


Dis., 70, 10, 


SCREWDRIVERS. 


Varnished handles, pat. metallic fastening. 
Size per dozen; $1.50; $2; $2.50; 
$3; $3.50; $4; $4.75; 10, $6; $12, $8. 


Dis., 


PLANES, BAILEY’S PATENT TRON. 

lateral adjustment. 

Smooth, in. 13% in., $3; 
$3.75 each. 

Jack, in., $3,75. 

Fore, in. $4.75 

Jointer, in. in., $6.50 


each. 
Dis., 40, and 


BAILEY’S PATENT WOOD PLANES. 


Handle smooth. 
$2.50 each 


Fore: Jointer. 


AG 
3) H 
— 
| 
q 
Smooth. 
“a ° $2.50 $2.75. $3.25 each 
Dis., 40, and 10%. 


STANLEY TRON BLOCK PLANES. Crescent hose valves 
20c. Jenkins globe and 
Jenkinscheck vaiv’s 1.10 120 1.30 190 
valves, Chap- 
in. ate valves, other 
Brass safety 2.00 2.25 2.75 3.50 5.00 
Star globe and angle valves. $3.00 $4.00 $6.50 $12.50 $19.00 
do. heavy pattern. 3.95 5.30 14.00 22.00 
Extra heavy Star and Lion 
Cross valves........ 3.50 5.00 8.00 16.00 24.00 
Star 2.50 3.25 5.00 11.00 15.00 
‘Tools, Bits, ete check 3.25 5.20 10.00 14.00 
Vertical check valves........ 3.25 5.20 10.00 14.00 
Jenkins globe and angle 
4.00 5.50 8.00 15.75 22.00 
Jenkins check valves........ 3.60 5.00 7.50 13.50 20.50 
Gate valves, Chapman....... 3.25 4.25 6.25 11.50 16.00 
other makes.... 3.50 5.00 7.50 15.00 22.00 
Brass safety 700 20.00 30.00 
Brass butterfly valves....... 4.50 5.50 8.00 11.00 16.00 
Pressure Regulating. 
Dis., 20, and Mason Regulator Co. 
STANLEY ODD JOBS.” Size Size Size 


ordinary Carpenters’ Rule: $22. inch, $28. inch, $35. 
Mitre square. Ludlow Valve Co. 
030 square. Double Gate Brass Val ves. 
040 Marking gauge. Gland packing box. 
Dis., 20, and 10%. In.| In. 
Rubber-Faced Slide Gate Fire Hydrant. 
Inlaid Handle. See cuts pages and 20. 
Inches. 
upper Size 49.00 51.00 53.00 7.50 
Discount 
| 


$25.00 $35.00 per doz. 


Wheels. 
Brass Globe and Angle Valves. 


Brass Handles Wood 


Star globe and Plain brass $2.00 $2.50 
$0.90 $1.20 $1.55 $2. Plated trim’gs. 1.80 2.80 
Star globe and Rough Plat’d 2.00 2.45 3.05 
valves, heavy pat- Finish’d 2.50 3.00 3.65 
Extra heavy Star Size, 
brass, yoke top. ... Plated trim’gs. 3.95 5.20 8.00 
Dis., 40, and. 
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Edward Smith Co. 


For Finishing Coats. gal. 
Wearing body varnish ........... $5.50 
coat coach 4.50 
carriage 4.50 


For Under Coats. 
Hard body..... $4.50 Black rubbing varnish.$4.00 
Rubbing body varnish. (ist coat)..... 2.50 
Quick rubbing: Filling (2d coat)... .... 2.50 
Rough 2.50 

For Inside Work. 


Best flowing Hard oil finish 
Best polishing 4.50 dark... 2.25 


Cabinet 3.00! White copal........... 4.00 
Dryers. 

Japan gold size.... $3. brown japan........... $1.25 

Discount, per cent, 
Preservative 

Interior car coating... 3.25 


Watches.—Trenton Watch Co. 


Open Face, Stem Wind and Set. 


No. 51. Nickel Silver, Snap Back 


No. 55. Silver, Jointed Back 


3.75 


Nickel Silver, Bassine style, 
(Smooth Edges), Double 


No. 65. Dueber Silverine Bassine... 4.50 


No. 92. Silver, Engine Turned..... 6.37 
No. 90. Silver, Engraved........... 6.50 
No. 101. 14-karat Gold, Filled, Cases 
made twoplates 14- 
karat gold rolled base 
metal, and warranted 
Dis., and cash. 


Wheelbarrows. 


Climax Bolted Barrow, with Wood Wheel per doz. $22.50. 
tire iron, 


Common Nailed Barrow per doz. $18.50. 
Bolted 
Lansing’s Patent Iron-Bolted doz., $25.50 
Capital Patent Bolted Dirt 30.00 
Mortar 


Brick Yard inch Wheel 10.50 

Globe Patent Bolted Garden per doz., 42.50. 

Capita Patent Barrows 

With Tron Tray, per doz. 


The Leader Iron and Steel Barrows. 
Gas- Legs and Handles price. 


1 


Single. Double. 


Including either steel hooks 
Discount, and 5%, 


Whims—Horse. 


\ 5 
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Wick. Potato. 


Baltimore Twine Net Co. Small size, 50c. per 
Braided, all kinds, 60c. $1.00 dozen; barrels contain 
LAMP. about dozen. 
rillian rgand ystal ozen; rrels contain 
Mann’: s Monarch......... oe Round Hickory. 
Wide Awake and Nutmeg................. tain about. 
cents extra Barrels con- 
Dis., 60, 10, and Per doz. tain about. 
“ 4, 5 “ 6.00 3 “ 
Windmills. ROLLING PINS. 


m= A. J. CORCORAN. Packed in crates of 


Patent Storm Defying Pumping Solid and 


Mills Revolving 
handles. Per dozen, $1.00. 
Weight, Cubic 
12 J 900“ 95 


Small size, price pe1 
dozen, $7. 


250 Medium size, price 
335 per dozen, $8. 
Dis., Large size, price per 
Dis., Made out select- 


Boxing for export extra. 


Hardwood, Maple, 
Beach Birch. 
Small, Medium and Large used for Grain, Malt, 
Potatoes, Fruit, 
Long Handle feet long, $12 per dozen. 


Corcoran Storm Defying Geared Wind 
mills for Driving Machinery 


Price includes upper set Bessemer 
steel gears, one length shaft. 


Dia. Cu. ft. 


Weinvite manufacturers send Cata 


20 0 
400 
30 “ 8 9,600 “ 1,150.00 
20,000 1,015 4,500.00 and will forward our corre- 
Dis., 25%. spondents free charge. 
pumping.... $75) 


0 
ft. 


Dis., per cent. 


ffer our services foreign corre- 
Wire Cloth. spondents who desire purchase American 
Newark, O., Wire Cloth Co. 
Brass and Copper Wire Cloth. goods, and pleased furnish 
No. No. Price 
Mesb. per Mesh. without charge, information con- 
12 “ 19 ‘ 2.00 | 70 “ 37 “ 70 


Wire Goods, 


Fly Traps. Per gross. 


services are rendered gratuitously, 
solely the interest our subscribers and 
advertisers; the proprietors the ENGI- 


Beefsteak. 
Price, per dozen; NEERING AND MINING JOURNAL are not 


about exporters, nor have they any 
ad € 
Maple. out pecuniary interest buying goods 


100 


MONEY. 


ENGLISH 


INTO 


| 


8. 


TABLE CONVERTING AMERICAN 


| 


you want convert $94.62, table shows that $90 equals £18 equals 16s. 8d.; cents equals 2s, 7d.; total, £19 14s, 


eee 


American 
English 
American 
English money.. 
American dollars. 
English 


English 


4 = | | os a 
q wh | | | 
| | | 
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SECTIONAL ORE CRUSHER 


Can separated. 

Will not clog choke. 

Can adjusted motion. 

All tensile strains upon steel. 

Crank shaft hammered steel. 

piece weighs over 3,000 Ibs. 

Adapted all kinds crushing. 

Simple construction and remarkable 
efficiency. 

Double strength old-style breakers, hav- 
ing solid frames. 


The one all others for easy transporta- 
tion. 


SEND FOR CIRCULARS AND 
(Mention this paper.) 


SPECIAL.—We have full line rolling 
mill patterns—Trains from inches 
inches, shears, furnaces, etc., and 
make speoialty chilled and sand 


ALSO MANUFACTURE 
AND PUMPINC MACHINERY. 


UNION FOUNDRY AND 


WORKS, 


ROCKAWAY, NEW JERSEY, 


See the large illustration our High-Speed Rolls this space next week. The Buchanan Magnetic Separator was illustrated last week. 


AGAINST HIRE. 


Render your Coal 
Breakers, Shaft Houses, Railway Sta- 
tions, Cars, Bridges and frame struct- 
every description UNINFLAM- 
MABLE using the fire-proof oil 
paints for exteriors the fire-proof 
kalsomine liquids for interiors. 


MANUFACTURED BY 


The Martin Process Chemical Co., 


JOHN ST., NEW YORK, U.S. 


Reported upon and recommended the 
following eminent Profs. Dumas 
Paliard and Troost, Paris, France; 
Norton, Boston, and Ogden Doremus, Henry 
Mott, and Stebbins, Jr., New 
York, The materials are durable, manufactured 
the purest pigments with best linseed 
Suitable for every class work, and will, when 
used directed, 


Applied Uninflammable. 


VALVE 


Waterford, Ne We 


FIRE 


ND 


A 


For Dynamos 


PATENT SIGNAL SIGHT 
WM. POWELL 


50, and Plum Street, CINCINNATI, 


LUDLOW 


Office and Works: 
988 954 RIVER 


and 


TROY, 


VALVES Double 
and single Gate, in. 
inside 
cator, for Gas, 
Water, Steam and Oil. 
Yard and Wash Hy- 
drants, 

for circular, 


ALSO CHECK VALVES, FOOT 


CO. 


VALVES AND FIRE HYDRANTS. 


HARRINGTON, 
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ARON, OMSTOCK, THEO. B., JOHN HAYS, 
Metallurgist, Mining Engineer and Engineer and Metallurgist. 
519 Montgomery Avenue, San Francisco. Professor Mining Engincering and Physics, Univer Consulting Engineer Union Iron-Works, San Francisco, 
ies, Grass Valley, Cal. ress 
tters pertaining the profession. ALLEY CALIFORNIA. 
DAMS, H., 


ORNELL, GEO. B., 


Engineer and 


STREET, NEW YORE, 
REPORTS AND MINERAL PROPERTIES. 


Specialties Pyrites, Copper. Sulphuric Acid Plant Broadway, New York. Civil and Mining Engineer, 
USTIN, Will examine and report upon properties the South 
= = 
Special attention given mines Montana and the Morristown, New Jersey ENRICH, BILE, ILL 
Northwest. Reports Mines and Works. Construction Metal- 
ARNER, BRAD ELLSWORTH, lurgical and Concentrating Works specialty. Perman- 
J ? 


Mining and Civil 


161 Rooms 10, New York. ning Engineer and Metallurgist, 


Report Manage Mineral Railways. Salt Lake City, Utah. OFMANN, 
Y., and Gage, First National Bank, EARDEN, WALTER, Metallurgist and Mining Engineer. 
Chicago, West End, Alemeda, California. 


Assayer and Chemist, 


Erection Leaching and Chlorination Works specialty 
Trinidad, Colorado. 
HENRY M., 
Mining Engineer and Metallurgist, 
241 Beacon Street. Boston,Mass. 


Reports mineral properties and pro- 
cesses. Advises mining and metallurgical questions. 


LANDY, JOHN F.. 
Mining Engineer, 
PRESCOTT, YAVAPAI CO., ARIZONA. 


Mines examined and reported on. Explorations super- 
intended. 


Civil and Mechanical Engineer. 


Mining Engineer and Metallurgist. EDZIE, E., 


Mines examined and reported upon. Hamilton Building, Pittsburg, Pa. and 


Will advise the development and management 
mines the San Juan. 


EYES, 
Mining Engineer, 
P.O. BOX 1716, SAN FRANCISCO, CAL. 
Examines Mines, Mill and Furnace Property 


G., 
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Consulting Engineer, 
Brown Building, Fourth and Chestnut Streets. 
Philadelphia. 
The Metallurgy Iron and Steel specialty. Plans 
Specifications, Superintendence. 


EGGETT, THOMAS H., 


Mining Engineer, 


Manager Darian Gold Mining Company, Lt., 
Cana, Darien, Columbia, (via Panama). 


JOSEPH M., C.E., 


Chemist Wining Engineer and Metallurgist, 
456 and West Third Street, Cincinnati, Ohio. 
Reports mines, erects and operates reduction works. 


ONGMAN’S SONS, 


Mining Engineer and Metallurgist, 


OSS, 
Milling Engineer, 
309 California Street, San Francisco. 
Representative Oleott, E.M., Cedar St. 
Continuous system pan amalgamation. Standard 
combination pan. Standard mill details. contin 


uous mill. Quartz mills designed with care and thorough- 
. 


OWRON, M., 
Consulting Blast-Furnace Engineer, 
Chemist and Geologist. 
Specialty: Southern Coa! and 
Webster, 


ICKERMAN, ALTON L., 

Mining Engineer, 

Colorado Springs, Colo. 
Present address, Box 40, Ironwood, Mich. 


NDLICH, M., 

Mining Engineer and Metallurgist, 
Formerly Smithsonian Institution and Geolog- 
ical Survey (Hayden). 

Address: Box 96, SOCCORRO, NEW MEXICO. 

Reports mines, management mines and reduc- 
tion-works, treatment low-grade ores, treatment 
lixiviation. 
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JOSEPH H., 
Analytical and Consulting Chemist, 
WISSAHICKON, PHILADELPHIA, PA. 


RODIE, WALTER 


Mining Engineer and Metallurgist, 
Batopilas. Chihuahua, Mexico. 


URFEIND, 


ABER A., 
Consulting Engineer. 
Expert patent causes and solicitor patents. 
Vanderbilt Building, No. 132 Nassau Street, Room 56, 


Consulting Chemist and Metallurgist, New York. Assavers Ores, 
DOUGLAS ISLAND, Alaska, and Gold and Silver Refiners, John Street, New York. 


Brooklyn, 


Mining Engineers and Metallurgists. 
Props. NEVADA METALLURGICAL WORKS, 
Stevenson street, San Francisco, Cal. 
Assays, working tests, etc. Mines examined. 


Consulting Chemist, 
corner 21st Street and Avenue New York. 


ACY, ARTHUR, 
Mining and Civil Engineer, 
Late Superintendent Silver King Mining Co., Arizona 
Liberty Street, New York. 
ARINER HOSKINS, 
and Analytical Chemists, 
Clark street, Chicago. 

Specialty: Assays and analyses all kinds ores; 
weighing and sampling car lots Chicago and 
vicinity. 

AYNARD, GEORGE 
Consulting, Mining, and 
Engineer. 
Broadway, New York. 


cCULLOCH, A., 
Mining Engineer. 
Address Box 2346. 
Office, Water Street, New York. 


WELL, H., 


Consulting Mining 
120 Liberty Street, New York. 


EILL, JAMES W., 


Metallurgist and Mining Engineer, 
Paso, Texas. 
Will examine and report mines and advise treat- 
ment ores. 


LCOTT, EBEN E., 
Mining Engineer and Metallurgist 


Eastern representative the Boss Continuous 
Milling System. 


Mining Engineer and 


ARISH FARISH, 
Mining Engineers 
No.8 Windsor Block, Denver, Colo. 
Cable address, FARISH, 


URLINGAME, 


Assay Office and Chemical Laboratory, 
446 LAWRENCE STREET, DENVER, COLO. 


UTTERS, CHARLES, 


Mining Engineer and Metallurgist, 


The Butters Ore Milling Works, 
Kennet, Shasta Co., Cal., Cal. Oregon Railroad. 


ARPENTER, FRANKLIN R., C.E., Ph.D. 
and Prof. Geology and Mining, 
Dakota School Mines, Rapid City, Dakota. 
Matters relating Dakota tin, gold and silver mines 
given special attention. 


HANCE, M., 


Mining Engineer and Geologist. 
Specialty Examination and Iron Properties, 
Mining Methods and Appliances. Interviews New York 
elphia. Permanent address: Hokendauqua, Pa. 


PARKE. 
Mining Engineer, 
BESSEMER, MICH. 
Mines and Mineral Lands the Lake Superior Iron and 
Copper Range examined and reported on. 


HISM, RICHARD E., 


Mining Engineer, 
Callejon Espirito Santo No. Crry 
Reports mines anywhere Mexico. Examination 
Titles and Settlement Lawsuits, etc., specialty. 
Knows good mines for sale. Correspondence solicited. 


HISOLM, FREDERIC F., 
Mining the Union Pacific 

Permanent address: Denver, Colo. Mines any part of. 
Rocky Mountain region examined and reported on. 


LARKE, THOMAS C., 
Consulting Engineer, 
No. BROADWAY, NEW YORK. 
Telephone Call: Pearl 207. Cable Address: Mellate. 


LEMENT, VICTOR M., 
Mining Engineer and Metallurgist. 
The practical mining and treatment gold, silver and WALKER Co., ALA. 
lead ores specialty. Will examine and report upon Examination and reports upon mineral properties. 
mining properties the Cceur d’Alene District and for mining operations. Careful investments made 


WARDNER, coal, iron and timber lands. References given. Corre 


RAZER PERSIFOR, 
Building (Room 1042), 
Philadelphia. 
Geological Reports, Investigations Chemical and 
Physical Subjects, and Handwriting. 


REELAND, FRANCIS 
Mining and Mechanical Engineer. 


Mines and mining; hoisting, pumping, and concentra- 
ting plants. Box No. 23, LEADVILLE, 


HENRY, 
Engineer. 
BOULDER, COLORADO. 
Examines mining property exclusively interest 
purchasers. 


URLONGE, 
Mining Engineer. 
BARBERTON, SOUTH AFRICAN REPUBLIC. 
Special attention given the expert examination 
mineral properties the Transvaal and that region. 


AUJOT, E., 
Mining and Mechanical Engineer, 
Experience Lake Superior, Pacific Coast and Mexico. 
Mines examined and reported on. 
Care ENGINEERING AND MINING JOURNAL, New York. 


IFFORD, WILLIAM E., 
Analytical Chemist and Assayer, 


124 PEARL ST. (Hanover Square), NEW YORK. 
Analyses and Assays Ores, Metals, etc. 


OUDIE, JAMES 
Civil and Mining Engineer. 
MICH. 
Reports Mining Properties the Gogebic Range. 
Explorations Superintended. 


AINES, HIRAM, 
Civil and Mining Engineer 
(Engineer N.O. Ala. Coal Mg. Co., Walker 


spondence solicited. ASPEN, 
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ARKER, RICHARD 


Consulting Mining Engineer. 
present engaged upon the Marquette Range, Michi 


Address: Marquette, Mich. 


ETERS, EDWARD D., JR., 


Mining Engineer and Metallurgist, 


Attends exclusively Copper Mining and 
General Manager Canadian Copper Company, Sudbur 
Ontario, Canada. 


CLAGHORN, 


Engineers, Chemists, and Assayers, 
2014 Morris Avenue, Birmingham, Ala. 


OTTER, WILLIAM 


Mining Engineer and Metallurgist, 


St. Louis Sampling and Testing Works, 1225 and 1227 
Street, St. Louis, Mo. 


THOMAS SON, 
Mining and Metallurgical Engineers, 
Assayers and Analytical Chemists. 


524 Sacramento Street, San Francisco, Cal. 
‘THOMAS PRICE. ARTHUR PRICE. 


ERNST, 
Metallurgical and Consulting Engineer. 
Steel.” 
Agent for Magnesite, Tungsten and Uranium. 
Box 43. Birmingham, Ala. 
ANDOLPH, JOHN F., 

Consulting Mining Engineer, 
NO. BROADWAY, NEW YORK. 


Mining Engineer and Metallurgist, 
Burling Slip. New York City. Bor 1465 


WALPOLE, 


Civil and Mining Engineer, 
ARTHUR, CANADA. 


CHARLES 


Mining 
Broadway, New York 


OTHWELL, RICHARD 
Mining and Civil Engineer, 
Editor AND MINING 


Park Place. New York City. 
Advises the Working and Management 


BULLMAN, 
Mining Engineers, 

Survey and report Mines and Mineral Property, 
superintend explorations, erection plant and work- 
ing mines, reasonable terms. Four years’ experi- 
ence South America. 

Ruttmann, Liberty street, New York. 


CARL, 


Mining Engineer, 
BELLEVUE, IDAHO. 
Will examine and report mines the Territory. 


THEODORE 
Mining Engineer. 


Supt. Yankee Girl Mg. Co., and New Guston Co., Ltd.. 
Red Mt., Ouray Co., Colorado. 


England. 


Port Arthur, Ontario. 
Mining properties surveyed and reported on. 


CRANO, 


Mining Engineers, 


No. Union Court, Old Broad Street, C., London 


Metallurgical Engineer, 


Representing the latest improvements Regenerative 
Gas Furnaces, Artificial Gas Producing Furnaces, 
Mills, Steel Works, Blast Furnaces and Methods 
for Reducing Precious Metals. 
Gas Applied all Branches Metallurgy. Estimates, 
Specifications and Plans Furnished Short Notice. 


Hamilton Building, Pittsburg, Pa. 
TETEFELDT, 


Mining Engineer and Metallurgist, 
Broadway (Welles Building). 7th floor, New 


TEVENOT, EMILE 
Engineer and Metallurgist, 
Angel’s Camp, Calaveras Co., 
Reports mines, erects and operates reduction-works 


FERNANDO, 


Metallurgical Chemist, 


Salinas Victoria, State Nuevo Leon, 
Mexico. 


BRUNTON, 


Mining Engineers, 


Taylor, P.O. Box New York. 


ALEX., 
Mining Engineer and Metallurgist, 
GLOBE, ARIZONA TER. 
Consultations about mines and reduction-works 
Arizona specialty 


ENSTROM, OLOF, 
Consulting Mining Engineer, 
Marquette, Mich. 
Examinations and reports mines and mineral 


erties. superintended. Correspondence 
solicited. 


ERMEULE BIEN, 
Civil and Mining Engineers, 


Room 128, Broadway, New York City. 


JOHN, 
Mining Engineer, 
Care ENGINEEKING AND MINING JOURNAL, 
Park Place, New York. 


examine and report mines and irrigation 
works. 


Manager the Canadian Phosphate 
Co. (Limited), 
Will shortly disengaged and free report mines 
and mining properties. postal address, 
WILLS, Buckingham, Q., Canada. 


Engineer and Geologist, 
Assistant State Geologist Arkansas, Charge the 
Survey the Regions. Address State 
Little Rock, Ark., Raleigh, 


YATT, FRANCIS, 
Consulting and Analytical Chemist, 
Park New York. 
SPECIALTY Fertilizers and Sulphuric Acid 


CHEMISTS’ 


EIMER AMEND, 


205, 207, 209, 211 Ave.. New York. 
and Importers 
Assayers? Furnaces, Cruicibles, 
Scorifiers, Balances, Weights, 
Platinium, etc. 


Chemically Pure and Common Chemicals, Test Lead, 
Bone-Ash, Argols, Niter, Cyanide, Borax, 
Fluxes, Acids, 
Everything necessary for the use the Chemist and 
Assayer will furnished best quality lowest prices. 
Orders packed with utmost care withstand road 
transportation. Send for Catalogue. 


IMPORTERS AND DEALERS IN 


ASSAYERS’ MATERIALS, 
Chemicals Laboratory 
AGENTS FOR THE U. 8. FOR 


Swedish 
Filter-paper. 


CUT CIRCLES 
USUAL 
SIZES. 

Publishers Brown’s Manual Assaying. 


ESTABLISHED 1850. 


BERGE, 


ASSAYERS’, CHEMISTS’ 
SUPPLIES, 


John Street, Box 401, 
NEW YORK. 


HENRY HEIL CHEMICAL 


212 SOUTH FOURTH ST., ST. LOUIS, MO., 
MANUFACTURERS AND IMPORTERS 
Crucibles, Scorifiers, Assay Fur- 
naces, Balances, Weights, Apparatus 
and Chemicals. 


Glass_and Porce- 
lain Ware, Filter- Test 
Paper, Platinum lutely free from sil- 


and ver, French and 
Ware, Hydrometers, American Boneash, 
Thermometers, Gal- Borax and Borax 
vanic Batteries, Gas 
and Coal Oil Stoves Cyanide Potas- 
commercially sium, Sodium, Mon- 
chemicall pure oxide, Hyposulphite 
Acids Soda, etc., etc. 
Argols, 
the chemist and assayer needs 
can found our establishment. guarantee best 
quality and lowest prices. Catalogue 
427 OLDEST AND LARGEST HOUSE IN THE UNION, 


Chemicals and Chemical Apparatus, 


Best goods, low prices, prompt shipment 
careful packing, 


RICHARDS COMPANY 


Barclay Street, New York. 


Co, 


Battersea, England, 


MANUFACTURERS OF 


AND SCORIFIERS 


Superior Quality. 
LEONARD Agent, 
St. New York. 


BATTERSEA 


ROUND. 


ESTABLISHED 
HENRY TROEMNER, 


710 MARKET ST., PHILADELPHIA, PA., 
MAKER OF 


Assay Analytical Instruments, Fine Weights, 


use U.S. Assay Office, New York; Mints 
Philadelphia, New Orleans, and Treasury De- 
partments, Washington, etc., etc., etc. 

Western Agency, and Lake St., Chicago, Ill. 


BECKER SONS, 


Balances, Scales and Weights 
Box 347. New Rochelle, 
Price-lists application. BECKER, SR. 


VOLAND VAN 
Lately with Becker Sons, 


Box 327. New Rochelle, 
Illustrated Price Catalogue Application. 


ABERNANT” DINAS 
FIRE-BRICKS and CEMENT, 


MADE FROM THE CELEBRATED 


BLUE WELSH STONE, 


IMPORTED AND FOR SALE 


Aug. Chur, Sole Agent, 


ROOM POTTER BUILDING, NEW YORK. 


For Use Open-Hearth Furnaces these Bricks have 
Rival. 


BRIDGEND 


BRICK. 


Silica, 95°91 per cent. 
IMPORTED BY 


FLEMING, Liberty New York 


THE DENVER FIRE CLAY 


MANUFACTURERS 


Fire Brick, Muffles 
Crucibles, etc. 


Dealers and Jobbers 
Chemicals, Glassware, and 
all kinds Assayers’ Sup- 
plies. 

Office: LARIMER 
DENVER, COLO. 
General Agents for the 

Ainsworth Gold Balance 


ENZ, EMIL, 
Stone Street, New York. 
Fire-Bricks, etc., Fire metallur- 
gical Best known all over the world. 
ortland Cement, best quality low prices. 


HOSKINS’S PATENT 
Blow-Pipe and Assay 


HOSKINS, So. Clark St., Room 51, Chicago, 


GAS BLAST FURNACES, 


FOR MELTING, ASSAYING, ETC. 


For power only, where artificial blast obtainable. 
Reichhelm’s Patents. Send for Catalogue. 


AMERICAN GAS FURNACE Nassau Street, 


St. 


THE ENGINEERING AND MINING JOURNAL. JUNE 29, 1889. 


WIRE ROPE TRAMWAYS. 


(BLEICHERT IMPROVED SYSTEM) 


THE BEST AND MOST ECONOMICAL METHOD TRANSPORTATION, 


SEND FOR ILLUSTRATED PAMPHLET 


COOPER, HEWITT CO., TRENTON IRON 


BURLING SLIP, NEW YORK. TRENTON, 


The Brown Hoisting and Conveying Machine 


CLEVELAND, OHIO, A., 


MANUFACTURERS AND SOLE PROPRIETORS THE PATENTS, 
Applications and Designs under which the Brown Hoisting Conveying Apparatus, and the various Tramways for are built. 


The Brown Patent Suspended Beam Tramway system. 


The Brown Patent Cable Tramway system. The Brown Patent Warehouse Tramway system. 


The Brown Patent Sewer Machine system. 
The Brown Patent Bridge Tramway system. The Brown Patent Continuous Elevated Tramway system. 
The Brown Patent Shed Tramway system. The Fayette-Brown Patent Automatic Furnace Hoist. 


The only Positive Acting and Successful Automatic Hoisting and Conveying Machines that will take material either from any desired point the line its Tram- 
way and automatically lower dump the same will the operator. 

Especially adapted the Loading Unloading Vessels, Boats, Cars, etc., with Coal, Ores, etc., where isdesired convey the materials considerable distance, 
Will Automatically Hoist from Vessel, Car Mine, and convey directly and deposit stock pile, either dock yard warehouse, and vice versa. 


THE HUNT COMPANY, 


BROADWAY, NEW YORK. 


Design and make plans for all classes wharves, buildings, and trestles for 
storing coal, ore and similar materials, 

They also furnish their own make all mechanical parts for the machinery for 
unloading vessels and storing the cargoes. They have ample shops and machinery 
manufacture everything they sell, except rails and wire rope. They make 
regularly, and always have stock 

Automatic, cable and surface railways and their equipment, self-filling steam 
shovel for coal, self-dumping steel tubs for coal and ore, locomotive coaling buck 
ets, coal elevators, hoisting Llocks, mast and gaff fittings, wheelbarrows, coal screen 
and coal chutes, counting registers, rail, cast-steel wire rope, manilla 
hoisting rope, crane chain friction hoisting drums, and engines especially adapted for 
hoisting purposes. 

Locomotives, flat, box, coal, coke and charging cars, switches, crossings and every 
part for complete system narrow-gauge railways, inches gauge, for manu 
facturers, gas companies and small mines. Everything except locomotives kept 
stock. They have been business exclusively for fifteen years, and their coal 
handling machinery use almost every port America. 


Lehigh Coal Cos. Dock, West Snperior, Wis. 
The largest coal-receiving wharf the world, 2560 feet long, feet wide; automatic railways, fect high. Nine movable elevators, each carrying independ 
eat hoisting engine, taking steam from pipe running the cntire length the trestle. Capacity for unloading from vessels, 7600 tons 


MANUFACTURERS SELF-DUMPING STEEL PATENT BOTTOM DUMPI 
HOISTING TUBS for handling Coal, Stones, Ores, etc. tives, 


IMPROVED TUBS for handling mud 
and other wet and sticky materials. SIDE AND BOTTOM DUMPING CARS, WHEEL 
HOISTING TUBS for inines. BARROWS, HOISTING BLOCKS, Etc. 
LONC ISLAND CITY, NEW YORK. 


SEND FOR CIRCULAK AND PRICE-LIST. 
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HANDY HARMAN, 


LEWISOHN BROS., 
DEALERS IN 
BULLION, AND BONDS, 81-83 Fulton St., New York. 


Nassau Street, New York ALL KINDS INGOT COPPER, 


Sovereigns, Francs and Marks, Doubloons. 
Mexican Dollars, Fine Silver Bars, Fine Gold Bars. LAKE, MONTANA, ARIZONA, 
Sole Agents A,” Brand. 


Special attention given Investments and Consign- 
WALL STREET, NEW YORK. 


ments Silver and Gold Bullion all grades. 
Organized under the laws Maine. 
Dealers all kinds foreign moneys. 


REFERENCES: 
Ex- 
change, Government, State, County and City 
Consignments Fine Base Bullion received most 
favorable terms. 


Shares each, full paid and unassessable. 


City; THIRD NATIONAL BANK, NEW 


COLGATE CO., 
Bullion Brokers. 


ILLIAM PATTON CO., 
Bankers Brokers, 
WALL STREET, NEW YORK. Mines held under Patents Owyhee County, near 
Stocks Bought and Sold Commission. THE TY: 


Broadway. New York. 
GRANT, 


Broadway, New York. 
Member Consolidated Exchange. years’ Mercantile Bank Building, 
CLEVELAND, 


USCARORA STOCKS specialty. Orders executed 
Organized 1850. 
Total Production to Date, 3,880,000 Gross Tons. 


New York and San Francisco. 


SMITH, 
STOCK BROKER, 
No. Congress Street, Boston. 


Special attention giveh buying and selling mining 
shares Boston market. 
ORDERS RESPECTFULLY SOLICITED. 


Dealers Lake Superior iron ore from their 
own mines Ishpeming, Mich. 


Specially adapted for making strong, tough 
for carrying large proportions mill 
cinder and cold short ores. 


San Juan, 1876. St. Louis, 1888. 


JEAN WEBB, 


LAWYER, 

ined. Will act attorney associate counsel min Established 1877. 
ing matters. Correspondence solicited. Weekly paper devote 
mg, Scientific, Manufacturing, Railway 
Trade interests the Great West. 
Containing interesting and reliable cor- 
respondence from all the mining centres, 
list dividend-paying mines, $2.00 
per year. COPIES FREE. 

WADSWORTH, PUBLISHER, 


JOHN DAWSON, 
MINING STOCK BROKER 


AND 
REAL ESTATE, 


PHILIPSBURG, MONTANA. 


DAS 
FULTON ST., NEW YORK. 


200 page Catalogue Enginecring Instruments and Materials for 


BRANDIS, Pres. WIDMAYER, E., Sec’y and Treas, 


THE BRANDIS MANUFACTURING COMPANY, 


BOX 3678. FULTON ST., NEW YORK. 


Experts detailed the United States Corps Engineers examine 
submitted eleven different makers selected the account 


EXTREME LIGHTNESS and PERIOR 


Pamphlets the Aneroid Barometer, Transition Curves, Turnouts, etc., interest 
Engineers and Surveyors. 


SEND FOR ILLUSTRATED CATALOGUE. 


McEwen, 
NOVELTY WOOD-WORKER AND CAR BUILDER, 


Manufacturer the 
McEwen Dumping Wagon, Side, End, Revolving and 
Bottom Dumping, Tunnel, Construction, Mine, 
Plantation, Logging, Hand, Push, and 
Small Cars all kinds. 


No. MORCAN ST., JERSEY CITY, 


COPPER PRODUCERS. 


TLANTIC MINING COMPANY. 
Joseph Gay, President. 
John Stanton, Secretary and Treasurer. 
Eastern office, Wall Street, New York. 
Main Atlantic Mine, Houghton Co., Mich. 


OSTON MONTANA CON. COPPER AND 
SILVER MINING COMPANY. 
Jos. Clark, Pres. Bigelow, Sec. and Treas. 
Eastern oftice, Devonshire Street, Boston. 
Mine office, Butte City, Montana. 


MINING COMPANY. 
Joseph Gay, President. 
John Stanton, Secretary and Treasurer. 
Eastern Wall Street, New York. 
Main office, Central Mine Keweenaw Mich. 


QUEEN CONS. MINING COMPANY, 


ARIZONA. 
Douglas, President. 


Van Secretary and Treasyrer. 
Office, William Street, New York City. 


ETROIT COPPER MINING COMPANY, 
ARIZONA. 
William Church, President. 
Joseph Van Vleck, Secretary and Treasurer. 
Office, 


CON. MINING 
Jos. Clark, President. 
Bigelow, Secretary and Treasurer. 
No. Devonshire street, Boston. 
Mine office, Opechee, Michigan. 


UINCY MINING COMPANY. 


William Rogers Todd, Secretary and Treasurer. 
oftice, No. Exchange Court, New York. 
Main Hancock, Michigan, 


MINING COMPANY. 
Jos. Clark, President. 
Bigelow, Secretary and Treasurer. 
Eastern No. Devonshire street, Boston. 


Mine oftice, Opechee, Lake Superior, Mich. 


127 Fulton Ann 
NEW YORK, 


Manufacturers 


Surveying Instruments 
and Drawing Materials. 


Everything that line always kept 
stock. All our goods are fully 
warranted. 

Catalogue application. 


QUEEN 


QUEEN 


and Levels, Tapes, Chains, 
Rods, Drawing 

and 
Drawing Papers. 


LIST AND DESCRIPTION OUR 
CATALOGUES SENT APPLICATION. 
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Engineers, Metallurgists, Chemists should not fail insert their card 
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CAMERON STEAM PUMP. 


DURABLE 


For Catalogue address 


THE CAMERON STEAM PUMP WORKS, 


Foot East 23d Street, New York. 


FOR 
INSURES AGAINST, LOSS DAMAGE 
This System MECHANICALLY and ELECTRICALLY perfect, and From Steam Boiler Explosions Property Life, 
produces steady, white and noiseless light with the minimum expense, 
both the power required and the cost repairs. 
For descriptive Circulars Testimonials address 
FACTORY: ELECTRIC LIGHT CO.| 
9th Ave. and 27th St., New York City. Cortlandt St., City. 
THE SAWYER-MAN ELECTRIC 
[LEASED THE WESTINGHOUSE ELECTRIC COMPANY. 
WEST STREET, NEW YORK. 
INCANDESCENT ELECTRIC LAMPS. 
SUPPLIES FOR ELECTRIC LIGHTING. 


ELECTRIC AND COMBINATION $500,000. 


$873,880.54. 
CORRESPONDENCE WITH DEALERS INVITED. 


Assets, $1,367, 
WM. LOTHROP, President. WM. MIDGLEY 
Vice-President. V.R. SCHENCK, Secretary. 


CONTRACTS PAGE 120 NEW 


THE PELTON WATER WHEEL 


GIVES THE 
Highest Efficiency any Wheel the World. 


Marvel and Power. 


The Greatest Mechanical Achievement Modern Times. 
600 use thie Pacific Coast alone, aggregating upwards 50,000 horse-power besides many 
other parts the world. 
not only most economical water, but the most simple and reliable power for running Quartz 
Mills, Hoisting and Pumping Works, Air Compressors, Blowers, for any other purpose where water 
power can used. Good for any head above feet and every possible requirement. 


ELECTRICAL TRANSMISSION. 


Power from these wheels can transmitted long distances with small loss and now being ex- 
tensively used this way all parts the country for producing both power 
All applications should state amount and head water, power required, and for what purpose, 


SEND FOR CIRCULARS. 
THE PELTON WATER WHEEL 


145 Broadway, New York City. 


Address 


THE BEST FIELD FOR Electric Motors, Electric Transmission Power, Electric 
the Mining and Metallurgical Districts. Advertisein THE ENGINEERING AND 
MINING JOURNAL. has the Largest any mining paper in-the world. 
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THE THOMSON-HOUSTON 


APPLICABLE ALL POWER PURPOSES. 


The 820-ton drawbridge shown the above illustration, which opened 
and closed three minutes 1-2 Thomson-Houston 


Motor, shows what the machine capable doing. 


The Thomson-Houston 


620 ATLANTIC AVENUE, BOSTON MASS. 148 MICHIGAN CHICAGO, 
WALL AND LOYD STREETS, ATLANTA, GA. 


MOTOR. 
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PATENT STONE 


THE HASENZAHL 


DIAMOND BIT DRILL. 


BEST PROSPECTORS’ DRILL YET INVENTED. 


Can operated hand depth 300 500 feet, 
and power can attached when desired. constructed 
cast-steel and wrought-iron, and strong, durable, and 
efficient. Weight, complete, the small size, only 250 
pounds. 

Write for catalogue and particulars. 


Wm. Hasenzahl, 


135 WEST SECOND STREET, CINCINNATI, OHIO. 


HELLER BRIGHTLY, 


Spring Garden Ridge Ave., Philadelphia. 


ENGINEERING 


These instruments are used the 
and all State Geological Surveys now progress, 
and all Engineers who have work requiring great 


accuracy. 
Descriptive Illustrated Price-List sent application. 


POSITIONS PAGE 


FOR FINE CRUSHINC. 


ALL STYLES AND SIZES. 


JAW CRUSHERS 


Established 1845. 


Largest Manufacturers Civil 
and Instruments. Send for 
Circular Price List, showing latest improvements. 


THE 


BOSTON AND COLORADO 


SMELTING COMPANY. 


WORKS, ARGO, COLORADO. 


OPERATION SINCE 1867. 

_Makes specialty treating argentiferous and au- 
riferous copper ores, mattes, etc., silver gold ores, 
pyrites and pyritous concentrates containing gold, sil- 
ver, and copper. 

Separation and refining gold and silver, copper 
alloys, and other rich metallurgical products. 

The highest prices paid that can obtained any 


market. 
HILL, General Manager. 
RICHARD PEARCE, HENRY 
Manager. Cashier. 


Smelting and Rolling Co, 


(THE BALTIMORE COPPER WORKS.) 
Office KEYSER BUILDING, 
Baltimore, Md. 


INGOT OOPPER. SHEET 


DUCKER PORTABLE HOUSES AND BUILDINGS 


For Miners, Surveyors, 
Contractors, and Construction 
Companies. 


Strictly Portable, Weather and Water proof 


ANY SIZE 


Send for Catalogue. 


HOUSE 


735 BROADWAY, 
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PIERRE RICKETTS, 
Metallurgist and Chemist, 
Forty-ninth Street and Fourth Avenue. 
Telephone Call, 39th street, 143, New York City. 


ASTINGS, JOHN B., 
Consulting Minine 
Oftices: Lombard st., London, E.C., England, and 
Seymour Scott, Esq., Broadway, NewYork. 
Address, Ketchum, Alturas Co., Idaho. Cable address, 
Idaho. Will also obtain 
Patents for Mining Claims Idaho. 


THE AMERICAN METAL CO., Limited, 


Wall St., New York. Post-Office Box 957. 


Copper Mattes Copper Ores. Tin, Lead, Spelter, Anti- 
mony, Nickel, Bullion, Iron, Iron Manganese Ores. 


ADVANOES MADE 
AGENTS FOR 
Henry Merton Co., London. 
Williams, Foster Co., Lt., Swansea. 


ORFORD COPPER CO., 


COPPER SMELTERS 


Works Constable’s Hook, J., opposite New 
Brighton, Staten Island. Copper Ore, Mattes, Bullion 
purchased. Advances made consignments for refin- 
ing andsale. Specialty made Silver-Bearing 
Ores and Mattes. 


SELL 


INGOT AND CAKE COPPER. 
President, ROBERT THOMPSON, 
Treasurer, LAND. 


Office, Wall Street, New York. 


SCIENCE, 


BOOKS. 


PRACTICE 


All kinds scientific other books will promptly forwarded, postage 
prices. REMITTANCES should always made Bank Drafts, Post-Office Orders, Express 
Money Orders New York, payable BRAEUNLICH, Treas THE SCIENTIFIC 


COMPANY, Park Place, New 


DIAMOND PROSPECTING CORE DRILLS 


The only reliable prospecting machine made give absolutely correct and accurate record all strata 
penetrated. See record hole Lincoln, Nebraska, 2463 feet depth, and another Raytown, near 
ese are the two deepest holes bored any diamond 


Kansas City, Missouri, 2400 feet. 
drills the United States. 


LANE’S BAND FRICTION HOISTING MACHINERY 


All drills sold without any restrictions 
teen styles select from, including Hand and Horse-Power Drills. 


Bullock-Corliss and Slide Valve Envines. 
GENERAL MINING MACHINERY 


BULLOCK MANUFACTURING COMPANY 


Address “BULLOCH, 


CHICAGO, 


Fif- 
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Condensing 


Not yet equaled any form Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 
Sizes Stock. 


use all parts the Civilized World. 
Sizes Stock, 


JUNIOR 


Automatic Engine cheaper than Slide 


Over 300 Sold the First Year. 
All the above built strictly Gauge with 
INTERCHANGEABLE PARTS. 
CARRIED 
SEND FOR ILLUSTRATED CATALOGUES. 
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SELLING DEPARTMENT THE 
UNITED STATES. 


Chicago, 158 lake St. 


St. Louis, 302, 304 Washington Av. 


Kansas City, Union Avenue, 


Denver, 1330 Seventeenth St. 
Omaha, 1619 Capitol Avenue, 
Pine Bluffs, Ark. Geo. Dilley Sons, 
Salt Lake City, Main St. Utah Montana 
Butte, Mont. Granite Machinery Co, 
San Francisco, Fremont Street, Parke Lacy 
Portland, Or. Front St. Parke Lacy 


Charlotte, C.36 College St. 


WINDING ENGINES. 


FRICTION DROMS LINK MOTION. 


Complete Hoisting and Mining 


Dallas, Tex. Keating Imp. Machine Co, 


FOR 


Mines, Inclines, Quarries, 
AND EVERY POSSIBLE DUTY, WITH 


Plants Specialty. 


COPELAND BACON, 
Liberty New York. 
Arch St., Philadelphia, Pa. 


CO. 


MANUFACTURERS IMPROVED 


HOISTING ENCINES 


FOR ENGINEERING AND MINING PURPOSES. 


EXCAVATING AND PILE-DRIVING 


Styles and Sizes—Over Use. 
NEW YORK, LIBERTY ST. 


AGENTS: BOLTHOFF CO., Denver, Colo. 
UTAH MONTANA MACH’Y Salt Lake City, Utah 


CATALOGUE FOR 1889 NOW READY. 


THE PLANT MFG. 
132 Erie Street, Buffalo, 


MANUFACTURERS OF 


HORSE-POW 


MACHINES 


For Ore and Coal Mining, also for 
Contractors and Quarrymen. 


assortment Derrick Irons and Contractors’ Supplies. 


THE COMPANY PAYS THE FREIGHT 


(Send for circulars and see how far.) 
their COMMON SENSE NEW STEEL WHIM. All complete for cog 
wheels clutches break. Ninety percent this Whim wrought iron and steel and will spring 
bend before breaking, and besides can repaired any blacksmith shop, should breakage 
occur, thus obviating the necessity sending away miles sometimes and waiting 
week forrepairs, can packed anywhere jack can go, the heaviest piece weighing but 100 
camps, where steam power and experienced men are hard get. 
With one horse tons can hoisted 300 feet each shift. 
years without one dollar’sexpense. make two, four and 
eight horse power Whims for heavy mining, also Derrick Whims 
and everything pretaining horse power hoisting. 
POWER Helena, Agents for Montana; RISDON IRON AND LOCOMOTIVE WORKS, San Fran. 
cisco, Agents for the Pacific Coast. 


ALL BOOKS MINING, METALLURGY, ENGINEERING, AND GENERAL 


THE PUBLISHING COMPANY, PUBLISHERS, 


OTIS HOISTING MACHINERY 


STANDARD THE WORLD. 


OTIS BROTHERS 


New York, Boston, Philadelphia, 
Pittsburg. 


AMERICAN ELEVATOR 


LONDON AND PARIS. 


THE DAVIS HORSE POWER HUISTER, 


MINES, QUARRIES AND 


the best and handiestin the market. The drum: 
driven friction clutch and the load can started 
slowly from the bottom with the horse full motion, 
A FEATURE NOT POSSESSED BY ANY 
OTHER HORSE HOIST. 

These hoisters are built five sizes. Capacity ma- 
chine No. with one horse and single line 800 pounds, 
feet per minute. Price complete with sheaves, $100. 


DAVIS. Denver, Colo. 


VICTOR TURBINE 


Possesses than DOUBLE 
THE CAPACITY other Water 
Wheels same diameter, and has 
produced the best results rec- 
ord, shown the following 


Wheel. feet. power. effect. 
..8932 


should favorably commend 
the attention all discriminating 
purchasers. These wheels are 
very superior workmanship, and 

also continue manufacture and sell prices the 


ECLIPSE DOUBLE TURBINE 


long and favorably known. your requirement 
send for Catalogues the 


Stilwell Bierce Manufacturing 
DAYTON, OHIO. 


The ENGINEERING AND MINING JOURNAL 
the 12th January published full statistics, giving the 
Production, Stocks, Markets these Metals. Also 
the Mining Share Markets and Reviews the entire 
Metal Trade, 


2 
{ 
The Hoister built entirely iron and steel and 
— 
iG tests at Holyoke Testing Flume - 
Such results, together with its 
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NORTH CHICAGO ROLLING MILL COMPANY. 


Established 1857. Capital, $6,000,000- $2,500,000. Incorporated 1869. 


POTTER, Prest. 


POTTER, V.-Prest. HANNAH, Sec’y. 
MANUFACTURERS 


lron and Steel Nails, and Steel Merchant Bar, Pig Rail Fastenings and and Steel Rails, 


WORKS AT: Annual Works: OFFICES: 
ons, 


PITTSBURGH RUSTLESS WORKS, 


OPERATING UNDER THE 


BOWER-BARFF PATENTS, 


Treats Architectural Iron Work, either Cast Wrought, Grills, Lamp Stands, Wrought 
Pipe and Fittings, Soil Pipe, Plumbers’ Supplies, Tanks and 
Sinks, Fire-Places, Grates Ware. 


The Oxide THIRTY-SECOND AND SMALLMAN STREETS, PITTSBURGH, PA. 


estimates furnished, and contracts made 
PORTAGE CO., Limited, Merchant Iron. 
PARK BRO. CO., Limited, Steel Plates. 
Manufacturers the finest grades stee! GLAS GOW TUBE WORKS, Boller 
used for mining and artesian well Wrought-Iron Pipe. 
THE STANDARD AMERICAN RRAND. ing shop tools and and Steel 
Used most large mines because keeps all other purposes. BROOKLYN WIRE NAIL Steel Wire Nails. 
sharp and does more work STEEL FORGINGS, COILED WORKS, Steel Pipe. 


HARTFORD, CONN., 
Manufacture Lathes, Drills, 
Lathe Chucks, Planer Centers and Vises, Bolt- 
cutters, Senshaw Screw 
Plates, every respect Desirable for 


strength. Stronger and than iron any posi- 


tion or for any service whate 


50,000 CRANK SHAFTS and 40, WHEELS this steel now 


running prove this. 


THE HUNT CO. 
Principal Office: 631-633 The Rookery, Chicago. 
Branch 161 Broadway, New York; 328 Chest- 
nut street, Philadelphia; Hamilton Pittsburg, 
Northwestern agents for Riehlé Testing Machines. 


PHELPS, DODGE 


IMPORTERS 


TIN PLATE, 


Roofing Plate, Sheet Iron, Copper, 
Pig Tin, Wire, 
MANUFACTURERS OF 


COPPER AND BRASS. 


CLIFF STREET, NEW YORK. 


STEEL 


Best Drill, Tool, Double Shear, Blister, Truss 
Spring, Circular Saw Plates, Sheet Steel. All 
descriptions Annealed Tool Steel. 


MANUFACTORY SHEFFIELD, ENGLAND. 
Agencies United States. 


CHIEF AMERICAN OFFICE, 


JOHN ST., NEW YORK. 


= 


every description. Send for Circulars and Prices 


ROPE 


COPPER ROPE, SASH GORDS. 


SUL FOR USE. 


= 


; 
f 
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DESIGNERS AND MANUFACTURERS 


RAILROAD BRIDGES, IRON 


And all Classes Structures Composed STEEL IRON. 


Philadelphia Office, 261 4th St. 
James Christie, Mechanical Engineer. New York Office, Broadway. 


Works PENCOYD, PA. 


James Witherow, 


ENGINEER AND CONTRACTOR, 


LEWIS BLOCK, PITTSBURG, PA.. 


GENERAL AGENT FOR 


Whitwell Fire 


PATENTS 


For the Manufacture Soft Steel. 
SPECIALLY ADAPTED FOR 
No. Boiler Plates, Boiler Rivets, Wire 
Rods, Stay Bolts, Stamping Ware, 
Nail Plates, Etc., Etc. 


Will contract completely erect, equip, and place 
operation Blast-Furnaces, Whitwell Stoves, and Steel 
Plants. manufacture our works every thing ap- 
pertaining blast-furnace and steel-works 
tion, and guarantee promptness and satisfactior 


time that our Chairman, Mr. Gor- 
don, was agent for the Fire-Brick Hot Blast Stove Com 
pany, they had control his patent three pass (Gordon- 
Whitwell-Cowper) stove, and fixed the license charges 
forthe same. This agency expired January Ist, 1889. 
The right construct negotiate will henceforth 
rest with our firm, and will construct these fire-brick 
stoves free all license, and will arrange with parties 
who may desire erect them for themselves, furnishing 
drawings, valves and fittings reasonable charge. 

For stoves the same dimensions, basis 

Duty Performed, 
Heating Surface Within the Plant, 
the cheapest stove the market. 

effect saving fully per cent the cost 
the entire stove plant, doing away with the chimney 
flue and its retaining walls, the foundation the draft 
stack and the draft stack itself, while furnishing much 
more efficient stove plant. 


PA. 


THE AND STEEL 


Pittsburg 
MANUFACTHRERS AND ‘STEEL BEAMS 
CHANNELS, PLATES, TEES, ANGLES, 
AND BARS, 
And Special Shapes for Architectural and Engineering 
purposes. 
Office, 132 First Avenue, PA. 
Beekman Street, NEW N.Y 


Every Miner, Metallurgist and Engineer 
should send his name and address for asam 


ple copy THE ENGINEERING AND 
MINING JOURNAL. 


AND WORKS: 


MANUFACTURERS OF 


Wrought Iron Open Hearth Steel, 


BEAMS, CHANNELS, ANGLES, TEES, DECK BEAMS, SHAFTING. 


Special Shapes for Car, Ship Builders; also for Cable Rail 
way Construction. Rolled Car Axles 


PENCOYD 


Steel. 
Special attention given High Test Iron Steel for particular 


Works PENCOYD, PA. 
Swedish Iron, Steel and 


Office 261 FOURTH ST., PHILA. 
Scotch, Middlesboro and 
Bessemer 
Steel Rails, Blooms, 
Billets and Slabs. 
Hoops, Sheets, Plates 
and Beams. 
Wire Rods and Wire. 
Tin plates, Terneplates. 
Russian Iron. Nailrods. 


Established 1839. Agents for MUNTZ METAL CO. and VIEILLE MONTAGUE ZINC MINING CO. 
Cable Address HOLYRCOD, GLASGOW.” Through arranged from all British and Continental Ports. 


JERE. ABBOTT 


Cliff St., New York. Oliver St., Boston. 


IRON Swedish Iron, Speigeleisen, 
Bessemer, Basic, and STEEL. Blooms, Billets, Slabs, 
Siemens-Martin Bars and Wire Rods. 
COPPER, Copper Ore, Matte, 


for THOS, FIRTH SONS, (Steel), Sheffield, England. 


Spiegeleisen, Ferro-man 
ganese, Silico-Spiegel.. 
Old Rails, and Stee 


Tin, Copper, Zine 
Spelter, Yellow Metal, 
Tron, Steel, Brass and 
Copper Tubes, 


SON 


ae 


FOR 


want mail you our new Illustrated Catalogue (84 pages), the finest 
ever issued roofing company. 


New YorK OFFICE, 
160 Broadway. 


RAILS pounds per yard. FROGS AND CROSSINGS, 
for Steam and Street Roads, |SWITCHES STANDS 
ELECTRIC SEMAPHORE SIGNALS, 
SPLICE PLATES, PLAIN ANGLE Worked any distance with 


BLOOMS AND BILLETS. ELECTRIC ALARM SIGNALS, 
SLABS FOR SHIP, TANK, Dispensing with men highway 
FLANGE, AND crossings. 


ESTABLISHED 1847. MINE CAR WHEELS all sizes, with 


escriptive Circulars, with Cuts, mailed 
WHEEL WORKS, 
CASTINGS Wheel Iron, CHILLED 


PHILADELPHIA. UNCHILLED, for Dies, Crushers, etc. 


AND 
; 
Thompson Manufacturing Co., Cleveland, 
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ESTABLISHED 


GHO. 


Late the PLACE MACHINERY 


Equipment Railway and Car Works, Locomotive and Cars, Corliss Engines and Boilers, 
Machinery every description. Sole Eastern Agent for FAY celebrated 
and extensive line Wood-Working Machinery, BEMENT, 
Machinery. Steel Shafting, Pulleys and Hangers. 

Belting. specifications furnished. 


LADY 


seldom seen the mines and 
that thought that the 
very picture one would welcome. 
Photographic cameras, lenses and ap- 
paratus for mining, engineering and 
surveying. Outfits for exploring ex- 
peditions, surveys, prospecting par- 
ties, etc. American Optical Com- 
any’s cameras, Morrison wide-angle 
roll holders, dry- 
plates the leading brands, films, 
flash cartridges, etc., very possible 
Times.” estimates and 
The best material for coating wire rope that can applied. The formation cheerfully supplied application. 


Graphite grease prevents the wire the rope from rusting. pre- 


423 Broome Street, New York. 


the rope from abrasion when brought contact with hard 

one against the other, the Graphite finds its way into and fills the 

minutest spaces, and held the fatty substances the 


2 s 

Wire 
DIXON CRUCIBLE CoO., JERSEY CITY, 


W.S. TYLER, Pres. PATTERSON, Sec. Treas. 


MANUFACTURERS 
EXTRA 


IRON, 


EXTRA HEAVY 
BATTERY 


Denver and Salt Lake 


EXCLUSIVE MANUFACTURERS THE HEAVY TEMPERED City. 


National Battery and Bolting Wire Cloth.” 


THE TRENTON IRON Trenton, COOPER, HEWITT New York. 
Manufacturers 


AND STEEL WIRE 


every aescription, plain, galvanized, tinned, and spiral ribbon fence wire; steel wire ties for baling hay, straw, excelsior, 


IRON AND STEEL WIRE ROPE 


for all purposes, including cables the best quality and any desired lengthfor street cable 
Special attention called the Trenton Iron Company 


PATENT LOCKED WIRE 


Far superior toany other strength and dura- 
\ 


PATENT WIRE ROPE (BLEICHERT SYSTEM). 


Also their hoisting and conveying plants for quarries, open cut mines, docks and contractor’s work. 


AND TRANSMISSION POWER WIRE ROPES SPECIALTY. 
Surveys made and plans furnished moderate rates competent engineers. 


WASHBURN MOEN MANUFACTURING 


WORCESTER, MASS. Established 1831. 
MAKERS IRON AND STEEL. 


The wires are interlocked. Unstranding” 
projection broken wires impossible. 


One these ropes will outwear two 


smooth surface only presented the sheave 
three ropes the ordinary style. 


drum, causing these indefinitely. 


THE TRENTON IRON COMPANY ALSO CALL ATTENTION THEIR 


MANUFACTURERS 


IRON, STEEL and COPPER 
WIRE. 


NEW YORK WAREHOUSE Cliff Street, 


SPECIALTIES: 


WIRE ROPE, 
BARBED WIRE. 


HIC 


‘ 


AGQ WAREHOUSE: 107 Lake Street, 


| 
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ALPHABETICAL INDEX ADVERTISERS. 


Indicates every other week monthly advertisements. 


Abbot, Jere Co...... Copper Queen Mining Co........... Ingersoll Sergeant Rock Osgood Dredge 
Baltimore Copper Dixon, Joseph, Crucible Co..... .... Lehigh Valley Coal Pulsifer Notes for History Lead. 
Burleigh Rock Drill Co.............. XXX Gordon, Strobel Laureau, Lt..... xxiii Mexican Mining Sturtevant Mill Co................... xix 
Carey, Haddock, Shonk Mining Accidents and their Pre- Thompson Mfg. xxiii 
Centrifugal Handy vii Mining and Scientific Review....... Trippel, Alexander ................ 
Chadborn Coldwell Mfg. Co...... Hartford Steam Boiler Inspection Mixter’s Elementary Text Book Union Foundry Machine 
Clement, Victor M..... New Central Coal Westinghouse Machine Co. ..... xxi 
Cooke Co............ India Gutta Percha Insul. Oil Well Supply Co., Limited........ Worthington, 
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IRVINE, Pres. Vice-Pres. CAROLIN, Sec. and Treas. 


NEW YORK EQUIPMENT COMPANY, 


WALL ST., NHW YORE, 
Have For Sale for Cash Lease Easy Terms, the CAR TRUST PLAN, 


PASSENCER AND FREICHT CARS, 
BOTH STANDARD AND NARROW GAUGE, RAILROAD COMPANIES, LOGGING 


RAILROADS, MINING COMPANIES, CONTRACTORS, ETC. 


have just bought the entire Narrow Gauge ft.) Equipment the Canton Co., consist- 
ing Locomotives (Passenger, Mogul and Consolidated type), Cars, 532 Freight Cars. the 
best lot Gauge Equipment ever put the market; the best order, and offered extremely low 
prices and easy terms. SEND FOR CIRCULARS. CORRESPON DENCE 


LIGHT LOCOMOTIVES, 


PITTSBURG, PA. 


application catalogues will mailed giving description 
and power over sizes and styles adapted 
all varieties service, including outside and underground work 
Mines, Narrow-Gauge Wide-Gauge Railroads, Logging 
Railroads with wood iron rails, Street-Car Rail ays, Con- 
tractors’ works, Plantations, Shifting Furnaces, Mills, ete. 

All work steel fitted and built interchangeable system, 
and duplicate parts always kept hand. 


LIGHTNING WELL SINKING 


have sunk ten hours with the HYDRAULIC REVOLVING 
Well Sinking containing 800 
ings, illustrating the practical tools used Well Sinking. 
manufacture DIAMOND POIN: ROCK DRILLS, Well Pumping 
Machinery, run horse, steam wind power. Can direct purchasers 
where wells are needed for oil, gas, water minerals. Weare 
suing parties for infringing our patents. See that you are nob 
dealing with infringers. Our inventions and the quality our 
work had made great. the largest variety well 
machinery, and make more well supplies than all the other 


THE AMERICAN WELL WORKS, AURORA, U.S.A. 


FREEZING 


SHAFTS, TUNNELS and FOUNDATIONS 
Quicksand and Difficult Ground the 
PNEUMATIC and FREEZING 
PROCESSES. 

Quicksand any depth can readily penetrated the Freezing Pro- 


cess (American patents owned us), which makes available many deposits 
minerals hitherto inaccessible. 


are using this process with gratifying success, and are now pre- 
pared take contracts for work any part the country. 


FREEZING COMPANY, 


SPIRAL WELD PRESSURE PIPES. 


HAMMER WELDED 


THREADED 
Practical for Water, Gas, Steam, Air under Light Heavy Pressures. 
STRONGER, LIGHTER. CHEAPER 


THAN OTHER METAL TUBES MANUFACTURED. 


QUICKSILVER. 


RANDOL, 


320 SANSOME ROOM 22. 
SAN FRANCISCO, 


SPANISH QUICKSILVER. 


MARKWALD CO., 
ROOD LANE, LONDON, C., ENGLAND. 


MINING 


The leading Miningand Scientific 
paper the West. Original and Relia- 
ble. Price, per annum. 

MANUFACTURERS’ 

the great expon 
the most indus 
trial paper the world.” one 
interested mining, manufacturing 
Send for sample copy. 


ONE INTERESTED 


COPPER 


CAN AFFORD WITHOUT 
CHAPTER: 
Description the Ores Copper. 


Methods Copper Assaying. 
IV. The Roasting Copper 
Ores Lump Form. 
Stall-Roasting. 
VI. Kiln Roasting. 
VII. 
Fine Ore and 
Matte. CHAPTER 


Chemistry 


the Process. 


IX. Smelting Copper. 
Blast Furnaces Brick. 

Blast-Furnace 

Reverberatory Furnaces. 

Treatment Gold and Sil- 


ver-Bearing Copper Ores. 


XIV. Bessemerizing Copper Mattes. 


Price, Cloth; $5.50in Clothand 
record practical experience, with directions how 
build furnaces and how ercome the various 
metallurgical met with copper smelting. 
Figures cost from actual work, both building all 
sorts furnaces and running them all sorts ores. 


PUBLISHED BY 


THE SPIRAL WELD TUBE and Beekman St., New York THE SCIENTIFIC 


COUPLINGS FOR ALL USES. 


Place, New York. 


THE McNEAL PIPE FOUNDRY COMPANY, 


NEW JERSEY, 
Office. Wall Street, New 


MANUFACTURERS 


CAST IRON PIPES ALL SIZES AND DESCRIPTIONS, 


SUITABLE FOR 


Water-Works, 


Gas-W orks, 


Mines. 


SPECIAL BEST QUALITY AND PROMPT DELIVERY 


7 
This cut changed weekly. 
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CLASSIFIED LIST ADVERTISERS. 


RATES FOR 
Acid 
Hosford............ 


Ingersoll Sergeant’ Rock 
Morris County Machine and Lron Co.... 
Norwalk Iron Works 
Penn. Diamond Drill & Mfg. Co: 
Rand Drill Co......... 
Arms and Ammunition: 
American Wood Powder 
Hartley & Graham.............. 
Schoverling, Daly & Gale..... 
Assayers and Chemists 
See Kngineers, Chemists. etc 


Borgner & O'Brien... 
Denver Fire Clay Co . 
Henry Heil Chemical 
Lenz Emil 
Ricnard & Co... . 
Sargent, E. H. & Co.. 
Voland & Van 
Bankers and Brokers 


Nessilage, Colgate & 
Patton, & Co 
Smith. C. H..... 


Belting 
Commonewealth Rubber Co.... 
Jeffery Mfg. Vo 
Hendrie & Manufacturing Co. 
Newark Leather Belting Co............ 
New York & Packing Co. 


Blasting Caps: 
Laa, J. 


Cooke & Co. (Root’s Blowers) .........+ 
Boilers: 

Babcock & Wilcox Co... 

International Boiler Co., Lt.. ° 
Books and Periodicals: 

Abendroth Root Mfg. 

Algoma West.......... 

Baird Henry Carey 

Chemical Analysis of Iron. 

Colliery Guardian........ 

Copper Smelting. ...... eovcccce 

Elementary Text-book of ‘Chemist 

ladian Engineering 

Lixiviation of Silver Ores.... 

Manufacturers’ Record. 

Mexican Mining Code .. 

Mines and Mineral Statistics of Mich... 

Mining Accidents and their Prevention 

Mining Industry ....... ‘ 

Mining and Scientific Review... 

Mining World and EngineeringRecord 

Notes for a History of Lead......... ... 

Journal of Ass. of Eng. Societies. ...... 

Teanisk Tidskrift 

Vosburg Tunnel .. ... 00 

Webster's Dictionary. 
Bridges: 

Pencoyd Bridge & Const. Co........ «+. 
Castings: (See Steel.) 
Carriages 

Sargent, D. F. & Co........ 
Cars: 

Inness, Thos. B. & Co,... 

John Stephenson Cy. 

McEwen A.C. coves 

New York Equipment’ 

Place Car .... 

Steubner & Woods. 
Car Wheels: 

OD. 
Cement: 

Chemicals 

Solvay Process Co ...... 

Henry Heil Chemical Co.:: 
Cigarettes: 

Coal: 

Berwind- ‘White Coal Mining Co. 

Borden & Lovell. 

Castner & Curran..... 

Consolidated Coal Co 


Cox & KRockwell....... 
Crook & 
Delaware & Hudson Canal Co.. 
Haddock, Shonk & Co......... 
Tehigh Valley Coal 
New Central Coal Co.......... eoere 
Potts, Frederick A. & OM. 
Stickney, Conyngham & 
Whitney & Kemmerer. 
Commission Merchants: 
Newton, J ....... 


BOO. 


Pulverizers: 
Blake Crusher Co .......... 
Centrifugal Amaigamator 
Carey, Samuel.... ......... 
Embrey Ore Concentrator..... 
Farrel Foundry and Machine Co........ 
Fort Scott Foundry and Machine Co... 
Fraser & Chalmers. .. 
Frisbee-Lucop Mill Co... 
Frue Vanner — 


Gates, Ryerson D............. 
Golden Gate Concentrator Oo. 
Huntington, F. A......06 
Krom, 8. 


Stillwell & Bierce. 
Sturtevant Mill Co 


Waring Manufacturing Co.... 
Wiswell Elec tric Mining Machine Co. 


Contractors 


Gould & AUStIN 


Copper Producers: Dealers 


American Metal Co.... 
Atlantic Mining Co 
Baltimore Copper WOrkS.... 
Boston & Colorado 8.Co. _.... 
Boston & Montana Mining Co........... 
Central Mining 
Copper Queen Mg. CO 
Detroit Mg. 
Lewishon Bros 
Osceola Con. Mg. 
Mining 
‘famarack Mg. 


Corrugated 
Scaife, W. B. & 
Thompson Mfg. CO 


Diamonds: 
Dividend Notices. 


Dredges: 
Osgood Dredge Co ....... 

Electric Machines, 
Ball Electric Co .. oc 
Brush 
Powell,Wm. & 
Sawyer- -Man Electric Co... 
Thomson Houston Electric 


Brown, 
Franklin Photo- Electrotype Ci. 


Elevators and 
Brown Hoisting & Convey’g ‘Mach.vo. 
Cooper, Hewitt & Co. 
Otis Bros. & CO 


Elevated 
Whitney, A. R. & 


Engineers and Che 


Aaron, C. 
Adams, W. H ee 
Austin, W. L ee 


Barner, 
Blerwith, L. 
Blandy, John 
Blauvelt, Harrington........ 
Boggs, W. Huy seve 
Bowron, W. 
Brodie, Waiter M 
Burfiend, J. H..... 
Burlingame, E. 
Butters Charles....... 
Carpenter, Franklin 
Chance, H. M........-.. 
Channing, J. 
Chism, Richard 

Chisolm, Frederic F.... 

Clarke, Thos. 
Clement, Victor 
Comstock, Theodore B.. 
Cornell, Geo. B.... 
Daggett, Elsworth 
Dearden, Walter 

Diescher, 
Faber du 
Farish & Farish ..... 

Frazer, Dr. 
Freeland, Francis T........ .. 
Fulton, Henry 
Furlonge, W. 
Gaertner, E. G..... 


Haines, Hiram........ 
John Hays 
Hand, F C..... 

Hastings, John B 
Henrich, Carl.... . 
Hofmann, Ottokar 
Howe, H. M.. 


Keyes, W. 8. 
Laureau, L. G 
Ledoux & Co. 
Leggett, Thomas H 
Locke, Joseph 
Longman’s Sons R 
Luckhardt, C. A. & Co. 
Mackintosh, J. B 
Macy, Arthur..... 
Hoskins 
Maynard, 
McCulloch, E. A..... 
McDowell, F.H . 
Moore, Dr. Gideon E..... 
Neill, James W 
Olcott, Eben 
Palmer, C. 
Richard A......... 
Peters, Edward 
Phillips & Claghorn... 
Poseer, William B.... 
Price, Thomas & cose, 
Raymond, Rossiter 
Ricketts, Pierre de P. coccvcccccevccceccs 
Roland Walpoie.......... 
Rothwell, Richard P.......ccocecsccccces 
Ruttmann 
Schwarz, Theodore 
Smith & De Cramo 
Stetefeldt, 
Stevenot, Emile R. 
‘aylor & Brunton .. 
Trippel, 
Wells, J. Lainson,... 
Winslow, Arthur. 


Instruments 
Brandis Manufacturing Co 
E. & H. T, Anthony & Co.. 
Gurley, W. & L. EL... 
Heller & Brightly. . 
Esser 


Engineers? 


Queen & Co......... oe 
Woolman, G,S 
Engines. (See Machinery. 
Exporters: 
OG 
Express Companies 
Constanteau’s Foreign Express Co..... 
Wells, Fargo & Co........ 
Fire-Brick 
Borgner & O’ 
Chur, A. T... 
Denver Fire Clay 
American G- 8 
Bartlett, F. L . 


Vanderburg, Wells & Co 
Fuses: 

Gas Works: 

United Gas Improvement 
Glass Ware: 

Grading 

Jos Dixon Crucible Co........... 


Hoisting Machinery. (See Machinery 


Indurated Fibre Ware: 
Cordley & Hayes. 
Insurance Companies: 
American Steam Boiler Ins. Co.........-+ 
Hartford Steam soiler Inspection ana 
Jewellers: 

Lamps: 

Lamp Chimneys: 

Macheth Geo. A. & CO.....ccccccccces ove 
Lands and Mines For Sale: 
Lathing: 

Hayes Metallic Lathing .. ...... 


Lawn Mowers: 

Lawyers: 


New York Equipment Co 
Lubricants 
Dreher Manufacturing Co..... 
Jos. Dixon Crucible Co.... 


Machinery Wanted.. 


Machinery For Sale......... 


Metallurgical-Works and 


cesses 
Cowles Electric S. & Aluminum siasaee 
Giant Compound Mfg. Co........... 
Kansas ULity S. & Ref. Co. 
Ledoux & Co...... .... 
New York Metallurgical Works 
Pennsylvania Salt Mfg. Co 
Russeil Process Co.. 

St. Louis Sampling & Testing Work 


Adams, F . coe: 
Allis, Edw. P. & Go... 
American Well Works. 
Ball Engine Co .. © 
Beckett roundry & Machine Co. weve 
Boker, Roberto & Co....... ecesccese 
Brown & Conveying “Maca. 


Contractors’ Plant cce 
Copeland & Bacon ...... 
VDeaerick , P. K. & Co. 
Excelsior Iron W: orks.. 
Fraser & Uhalmers. 


Griffith & Wedge.. 
Hendrie & Bolthoft Manufacturing Ge. 
Hendey & Meyer Engineering Co 
Hunt, C. W. Co 
Jeffrey Go 
Lidgerwood Mfg. Co.. 
Moore, Samuel L. &80on... 
Morris County Machine & Iron Co. 
New York Safety Steam Power ™ 
Nordyke & Marmon Co.. 
Otis Bros. & Co ....... 
Pacific Iron Works. 
Risdon Iron Works. 
Stanley Bros 
Rtokes & Parrish Machine Co 
Stuebner & Woods............ 
Sturtevant Mill Co.... 
Tatum & Bowen . 
Unien Foundry & Machine ‘Works. 


Union Iron Works.... ........ 

War ng Manufacturing Co..... 

Weanarer. Camp Co.... 

Westinghouse Machine Works.......... 

Whim Company....... 
Maps: 

Bord's Map Southwest Virginia. oe 


Hocking Valley C. & I. Region. 
Nell’s Map of Colorado ..... 
Brokers 
Abbot, Jere., & Go.... 
Lewisohn Bros....... 
Phelps, Dodge & Co.. . 
Mining 
Atlantic Mining Co........ 
Boston & Montana Mg. Co.. Stetswenee 
C -pper Queen Mg. Co.....-.- ee 
Detroit Copper Mg. Co..........6 
Osceola Cons. Mg. Co..... 
Proustite Mining Co...... 
Quincy Mg. Co.. ....... 
Mines and Lands For Sale 
Optical Goods: 
Myers,S. F.&Co ... ... 


Paint: 
Martin Process & Chemical Co......... 
New York Fire Proof Paint Co... 


Smelting and other Machinery 


Brewster J. B. (Centrifugal Amalgamator). 


Purchasers. (See Smelting 


Brandt, 
New York Belting & Packing ihc oe 
U.S. Mineral Wool Co.... ... neces 
Perforated Metal. (See 

Phosphor-Bronuze Smelting 
Instruments 

£.& H. T, Anthony & 

Scovili & Adams Co....... 
Pipes: 

McNeal Pipe & Foundry Co 

Spiral Weld Tube Co....... 
Pipe Covering: 

Magnesia Sectional Covering Co........ 
Portable 

Ducker Portable House Co... ........+ 

Positions Vacant................. 
Postage Stamps: 

Batchelder Postage Stamp Co........... 
Powder: 

American Wood Powder Co..........+.« 

Atlantic Dynamite Co ...... 

Laflin & Rand Powder Co..... .... 


Printing Machinery 
Liberty Machine Works .. 


Publishers: (See Books and Periodicals 
Pulverizers. (See Concentrators 


etc.) 
Machinery.) 
Barr Pumping Engine.... 
Cameron, A S, Steam Pump ‘Works.. 
Goulds & Austin ... 
Seneca Falls Pump & Fire App. ‘Works 
Worthington, Henry ..... 


Machines: 
Steam Stone Cutter Co ....... 


Quicksilver: 
tandol. J.B .. 

Railroad Equipment: 

Inn-s, Thos. B. & Co........ 


New York Equipment Co. 
Place, Geod.... -. ese 


Railway 
Millen, L.R & Co.........0. 


Machines: 
Cons. Tee Machine - 
Mayer, 


Rock Drills, ‘Air Compressors 


Roofing: 
Cincinnati Coi rugating Co......... .... 
Merchant & Co ........... 
Seaife. William B. Sons... 
Thompson Manufacturing Co......... . 
Winsboro, W.A 

Iron 
Pittsburg Rustless Iron Works.... ..... 

Sereen Mesh 

Harrington & King Perforating Co.. . 
Tyler, W. S. Wire Works Col..i222! 

Shatt Sinking 
Poetsch- Sooysmith Freezing Co.... 

Shoes and 

Chrome Steel Works. 
Pittsburg Steel Casting Co.............. 

Silver Ware: 

Myers, 3. F. & Co......... eee 
Situations 


Smelting and Refining 


Baltimore 
Boston and Colorado Smelting Co. 
Cowles Electric Smelting Co... 
Kansas City S. & Ref. Co. 
Orford Copper Co.. 
Penn Lead Co..... 
Penna. Salt Mfg. Co. 
Phosphor Bronze Smelting Co.. 
Shovels, ete.: 
Jones, D. F. Mfg. Co. 


Steel Rails, Castings, 


Cambria Iron Co......... 
Chester Steel Casting 
Chrome Steel Works.......... 


Columb‘a I. & S. Co.......... eee 
Crescent Steel Works 
Giant Compound Mfg. Co 
FRenderson Steel Mfg. Co. 
Hunt, Robt W. & Co..... 
Miller, Metcalf & Parkin....... 
North Chieago Rolling Mill Co 
Jessop, W. & Sons. Lt. 
Pennsylvania Steel Co 
Reb rts, A. & P. &Co.. 
Whitney, A.R &Co.... 
Stensils and Stamps: 
Quint. S. H. & Son..... 
Tools: 
— Rule & Level Co......... 


Tube 

Spiral’ Weld Tube Co...... 
Tubs, Dumping and 

Steubner & Woods........... ee 

Baltimore Twine & Net Co........ 

Ludlow Valve Mfg. 

Mason Regulator 

Watches and Clocks: 

Myers,S. F & Uo ...... 

Water Purifiers for Boilers: 

Stilw2lt & Bierce Manufacturing Co.. 

Warren Webster & 
Water-W heels: 

Pelton Water Wheel Co...........e. 

Stilwell & Bierce Manafeccuring Uc., . 
Well Drilling Machinery 

American Well ‘Works 

Oil Well Supply Co., Limitea... .... 
Windmills: 

Wire Cloth. (See Screen Mesh. 
Wire Rope: 

Mason, John W. & Co pcece 

Washburn & Moen 
Wire 

Cooper. Hewitt &Co .. ... ..... 

Wires and 

India Rubber & Gutta Percha Co 
Wood Working Machinery: 


Place, 


XXVII 
American Diamond Rock Boring Co.... 
Bullock, M.C., Mfg CO 
Burleigh Rock Drill 
Clayton Compressor 
Diamond Prospecting 
ordon, Strobel & Lauread, Lt......... 
Samuel L. Moore & Son 
Gifford, William 
Pacific Iron 
Risdon Irom Works... 
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LEHIGH WILKES-BARRE COAL 


AND SHIPPERS 
Coal (from the Baltimore Vein), 
Honey Brook Coal 
Plymouth Coal (Red Ash). 


GENERAL 
119 Liberty Street, New York. 


WHITNEY KEMMERER, 


Exclusive Agents, Tide-Water, for the 
WHITE AND RED ASH COALS. 
Upper Lehigh, Sandy Run, Hazle Brook, 
Spring Brook, Marleigh, Red Ash, 
Florence, and Fairmeunt. 


137 South Second Street, Phila. 
Room 16, Trinity Building, 
Mansion House, Mauch Chunk, Pa. 
ALBERT DARLING, 


Sales Agent for New York and New England. 


WHOLESALE COAL 
ipped from Port Johnston, 


Shipped from Hoboken, 
Offices 


No. Broadway, New York. 


NEW HAVEN, CONN., 
Westminster 116 Church St. 
BOSTON, MASS., Exchange Place. 


WARD OLYPHANT, 
Street, Kilby Street, 
New York City. Beston, Mass. 


Delaware Hudson Canal Co.’s Also 
igh, Cumberland, and Clearfield. 


ROCKWELL, 
Rooms 119 and 120, Broadway, New York. 
ANTHRACITE AND BITUMINOUS COALS 
Agent for Middle Lehigh Coal, mined from the Hazleton 
and Buck Mountain Veins. 


STICKNEY, CONYNGHAM 


Franklin Coal (of Susquehan- 
(White and Red Ash), Kingston (White 
Ash), Cameron, Shamokin, Pancoast, 
Wilkes-Barre, Gaylord (White and Red 
Ash), and Eureka Bituminous Coals, 

New York. Congress Boston. 

308 Philadelphia 


CROOK PERHAM, 


Wholesale Coal Merchants and Dealers 
all varieties Anthracite and 
Bituminous Coals. 

GENERAL OFFICE 

Rooms 68, and 65, No. Broadway, 
Boston Agt.: Exchange Place, Jos. Burton. 
New Haven Agt.: Church St., Schroeder. 


Shipped John J.Shonk 


SOLD BY 


HADDOCK, SHONK CO., 


GENERAL OFF 
No. BROADWAY, NEW YORK. 


COXE BROS. 


Cross Creek, East Sugar Loaf, and Beaver 
Meadow Lehigh Coals. 
General Office: Room 18, No. 120 Broadway, 
Equitable Building, New York. 
Boston, Street Philadelphia, 206 Walnut 


Street; Chicago Rookery uffalo, Coal and 
Iron Exchange; Milwaukee, Michigan Street. 


E.B.ELY, General Agent. 


THE COLLIERY GUARDIAN 


AND JOURNAL THE COAL AND IRON TRADES. 
Published every Friday Per annum, 

THE RECOGNIZED ORGAN THE COAL AND TRON 
Established 1860 
ATKINSON, F.G.S., Manages. 
Essex Str London, 


TRADES. 


DELAWARE HUDSON CANAL CO., 


MINERS AND SHIPPERS 


Lackawanna Coal. 


SHIPPING PORTS: 


RAIL FROM SCRANTON, PA. 


PRINCIPAL OFFICES FOR SALE 


ST., NEW YORK CITY. SCRANTON, PA. 
CASTNER CURRAN, 


SHIPPERS 
ECLIPSE and CAMBRIAN LEHIGH, KASKA WILLIAM Free-Burning White Ash. 
General Tide-Water Agents Pocahontas Coal POCAHONTAS FLAT-TOP SEMI-BITUMINOUS COAL, 


the Norfolk Western Railroad. 


NEW CENTRAL COAL COMPANY. 


Offices, Room 54, Washington Broadway, New York. 
Shipments made Georgetown, C., Baltimore, Md., and Hoboken, 
JACQUES, President. RUFUS BLODGETT, Vice-President. MALCOLM BAXTER, Secretary. 


CONSOLIDATION COAL COMPANY, MARYLAND, 
MINERS AND SHIPPERS THE SUPERIOR 


CREEK BIG-VEIN CUMBERLAND COAL,” 


For Railroad, Steamship, and General Use. 


BERWIND-WHITE COAL MINING CO., 


MINERS AND THE 


BITUMINOUS COAL. 


SHIPPING 


COAL: 


PHILADELPHIA, Greenwich Point. NEW YORK, 


Buildi Broadway, NEW 
South Amboy, BALTIMORE, Canton Piers. 


Congress St., BOSTON, Mass. 


HENRY LOVERIDGE, President. NEDHAM, Secy. and 


MARYLAND COAL 


MINERS AND SHIPPERS 


Creek Cumberland Coal 


THE BEST QUALITY, 


No. NEW YORK. 
Shipments from Baltimore, Philadelphia and South Amboy. 


LEHIGH VALLEY COAL Book Coal Mining. 


Spring Mountain, Spring Brook, Jeddo, High- Mining Accidents and 
Their 


land, Logan and Packer Lehigh 

WYOMING 
General Office, South Bethlehem, Pa. 

Sir Frederick Augustus 

With discussion leading experts. 

ALSO 


WM. SAYRE, General Agent. 
The United States, British, and Prussian Laws 


WILLIAM UHLER Southern Sales Agen 

Regulating the Working 
PRICE, $4. 


No. 230 South Third St., 
NOW PRESS. 


JOS. HORTON, General Northern and Western 
Sales Agent, cor. Main and Seneca Sts., 

THE SCIENTIFIC PUBLISHING 

PARK PLACE, NEW 


Boston Agency, No. Kilby St. 
ORDERS WILL RECEIVED NOW. 


Chicago Agency, Nos. Dearborn St. 
COAL MINING MACHINE. 


Most Practical and Economical 
Mining Machine Ever Used. 

Will undercut from 800 1000 square feet floor 
hours the hands two ordinary Ohio, 
Pennsylvania, Kansas, Tennessee, Indiana, 

Arkansas, Colorado, Wyoming and Canada. Also manufact- 
Power Coal Drill and Roller Chain Belting. 

Send for Catalogue. Sole Manufacturer: 


COMPANY, 162 East Furst Columbus, 


Abel, 


you want Situation, 
ADVERTISE. 
Only cents Line. 


| 
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VoL. No. 26. NEW. YORK, SATURDAY, JUNE 29, 


EVOLVING, SHAKING 


Tron Stock, 

Any desired len 

furnished 
Also 


% 5 EY ST. EW ORK. 


1,225 1,227 Spruce St., Louis, Mo. 


4; 
NEW Foreman; WHEELER, £.M., specialty: 


MINE PUMPS 


ADAPTED FOR 


WORKING UNDER THE Prevention. 
San Francisco erning coal mining each State the United 


States‘Great Britain and Germany. Press. 
This complete and admirable statement 


Every Miner, Metallurgist and Engineer should send his name 
for sample copy Published the PUBLISHING Co., 


Park Place, New York. 


THE ENGINEERING AND MINING JOURNAL. 


ROCK DRILLS AND GENERAL MINING 
CLAYTON AIR COMPRESSOR WORKS, DEY ST., NEW 
Send for catalogue No. which gives full description these unrivaled Air Compressors, together with tables and other valuable 


The Best Work Copper Smelting Language. 
American Methods Copper 


Price, Cloth; $5.50 Cloth and Morocco. 

record practical experience, with direc- 
tions how build furnaces and how over- 
come the various metallurgical difficulties met 
with copper smelting. 

Figures cost from actual 
building all sorts furnaces and running 
them all sorts ores. 

Published the ScIENTIFIC PUBLISHING Co., 
Park Place, New York. 


THE SILVER ORES 


WITH HYPOSULPHITE SOLUTIONS. 


Price, $5.00 Cloth. 


The only treatise this new and important 
department metallurgy. 
silver and gold ores should read it. 
Published the SCIENTIFIC PUBLISHING Co., 
Park Place, New York. 


The Mining Code the 


Mexico. 
PRICE, 


Translated from the Official Edition the 
original Spanish. 

Published the PUBLISHING Co., 

Park Place, New York. 


Copies for Foreign Circulation are printed paper. 


“THE BEST MINING PAPER 


WORLD.” 


MINING 


Subscription Price for the regular weekly edition (which includes the Export $4.00 Year for the United States, Canada and 
Mexico $5.00 Year for other Countries the Postal 


Price the MONTHLY EXPORT EDITION, including postage any country, $2.50 gold value per year 


THE REPRESENTATIVE JOURNAL AMERICAN MINING AND METALLURGY, 


Every Miner, Metallurgist, Investor Mining Property, and every Dealer Minerais 


and Metals should subscribe for it. 


The ENGINEERING AND MINING JOURNAL has the Largest Circulation any 
Mining Metallurgical paper the world, and the Largest Foreign Circulation 


any trade technical paper America. 


Itis the BEST ADVERTISING MEDIUM for all kinds Machinery, Tools, Hardware, Pro- 
visions and Supplies.used the mining regions; for Electrical Appliances and Ma- 


chinery; for Metals ofall kinds; for Mining Property For Sale; 


Cards, etc. 


for Professional 


THE SCIENTIFIC PUBLISHING COMPANY, 


BOOKSELLERS AND PUBLISHERS TECHNICAL AND SCIENTIFIC BOOKS, 


PARK PLACE, NEW YORK. 


WHAT OUR ADVERTISERS SAY. 


THE ENGINEERING AND MINING JOURNAL: 

GENTLEMEN: already expressed you personally, take 
great pleasure testifying the value the bring- 
ing our machinery the notice foreign mine owners, engineers, 
etc. 

Its circulation seems extend along all the meridians 
allels the mining regions the world, according our experi- 
ence. Yours very truly, 


New York, March, 1889. RAND DRILL 


THE ENGINEERING AND MINING 

GENTLEMEN appreciate the value what you have done 
advancing the sale the Venstrom Magnetic Concentrator.” 
Indeed, the results are already visible. The description 
the machine your issue November 24th last year, reprinted 
foreign contemporaries, seems have reached almost every part 
the globe, the number letters and inquiries frequently 
receive evidently prove. 

few days ago had the pleasure receive from Nepoi, 
order for immediate shipment two our concentra- 


tors, which are used for concentrating magnetic sand 


Himalaya Mountains. Very truly yours, 


MARQUETTE, Mich., April 1889. 


THE ENGINEERING AND MINING JOURNAL 

GENTLEMEN Our present small is, seems seen 
large number your readers. have never had many 
inquiries for-pump governors since commenced with that little 
ad” your paper. Yours truly, 

CHASE, 


Boston, March 30, 1889. The Mason Regulator Co. 


THE ENGINEERING AND MINING JOURNAL: 

GENTLEMEN are pleased learn that the orders for the 
two Little Champion” drills, which recently received 
cable, the Transvaal, were received through your paper, 
are also happy state that have received order from 
Mr. Barnes, the famous Vienna house Chaudoir Co., fora 
drill Servia, and know that again can credit the 
JOURNAL. 

not only very gratifying, from business point view, 
receive these orders this manner, but also renews one’s faith 


Very sincerely yours 


4 


UNE 29, 1889. 


ALUMINUM 
ALUMINUM IRON. ALUMINUM BRASS. 
SILICONIZED COPPER. 


ONE QUARTER THE PRESENT PRICES OTHER MANUFACTURES, AND GENUINE CHARACTER. 


The amount ALUMINUM the COWLES ALLOYS stated, GUARANTEED and demonstrated Analysis. 
ALUMINUM 


THE SCRAP GOOD THE ORICINAL INCOT FOR 
small percentages, introduced into Metals and Alloys, improves, strengthens and 
renders them more ductile and less corrodible, such marked degree greatly 
Sound and Malleable, can made from the oys, with 
tons tensile strength per square inch; and also nearly this strength and with 
sessing many its superior qualities. Tensile stren per square inc 
THE COWLES IRON, also great ductility. for Castings, Stamp 


When added Iron Steel, has radically beneficial effects. reduces the fusing use. 
adds fluidity, insures sound Steel Castings free from blowholes, same 
ime adding the strength the metal. 


per cent comtained Aluminum Analysis. 


Has remarkable casting qualities. 


THE COWLES SILICON BRONZE 
THE COWLES ALUMINUM ONZE, recommended flux the ordinary Copper Brass Alloys. In- 


creases the strength and adds fluidity, and affects them more radically than Phos- 
true chemical compound, issuperior Bronze, Phosphor Bronze, which inferior Silicon flux, and much higher priced. 
Gun Metal and German Silver, every way. 


POSSESSES THE QUALITIES OF: Great tensile (as 


are prepared furnish Aluminum Brass and iron 
as57 tonsin Castings). Fine founding qualities. Forges hot cold. 
Withstands all corrosive, oxidizin 


Bronze Ingots, and Castings one ton weight. 
Sulphurizing action more 

verse strength rigidity—forty times greater than brass. Good behavior UMINU 
beneath cutting tools. Constant proportions—do not change like brass with re- stronger than Sheet Steel, and the sheet metal the mar- 
melting. High resistance compression. Hardness, and softness ket. being largely used all manner vapor stove burners, lamp burne 
when required (according grade). Great brilliancy and lustre when finished. and other places requiring metal that will not oxidize red heat. particularly 
Sonorousness and homogeneity. limit—50 per cent higher than Mild recommended for concentrator screens, keeps clean, not rust, and wears 
Steel. Beautiful golden color, not brassy appearance. like steel. 


SEND FOR PAMPHLET AND PRICE-LIST. 


THE SOLVAY PROCESS. COMPANY, 


Caustic Soda and Bi-Carbonateof Soda 


36 ASH. 76 


CAUSTIC 
For the manufacture GLASS, PAPER, SOAP, SODA CRYSTALS and BI-CARBONATE and many other industries, our products are 
BEST 


Analysis Per Cent “PURE SODA.” 


Iron and Alumina Oxides Chloride Soda 


Works GEDDES, near Syracuse, Sole Agents, WING EVANS, New York City. 


THE PENNSYLVANIA SALT ANALYTICAL: LABORATORY 


INCORPORATED 1850. ASSAY OFFICE 
SMELTING AND REFINING DEPARTMENT. 


Dr. Gideon Moore, 
WORKS NATRONA, NEAR PITTSBURG, LIBERTY ST., NEW YORK. 


Assays Ores, Metals, products. 
Analyses Ores, Minerals, Waters, and Natural and 
Industrial products every description. 


Printed Price List Application. 


per cent. 


The highest prices paid for GOLD, and COPPER ORES, BULLION AND 
MATTES. Address 


PENNSYLVANIA SALT MANUFACTURING 


PA. 


JUST OUT, 
OUR MAMMOTH ELEMENTARY TEXT-BOOK 


VERWARE, CLOCKS, OPTICAL GOODS, &@ FOR SALE BY 


MAILED THE TRADE 


holesale Jewelers: 


Park Place, New York. 


Liners, and general engi- 
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ROCK DRILLS For Min 
eral Veins and ‘Boring Vertically, Horizontally, any angle any desired depth 


the strata penetrated. Also for Boring Artesian Wells perfectly straight, round, and true. 
General Mining Machinery. 


BURLEIGH ROOK DRILL Fitchburg, Mass. 
New York Office, 115 Liberty Street. 


P.O. Box 1442. Send for Catalogues and Price List. CORTLANDT ROOM 24, NEW YORK 


LEAD 


Works Mansfield Station, P., St. Railway. 
PURCHASERS OF 


SILVER-LEAD BULLION, WRITE FOR CATALOGUE THE 


AND REFINERS OF 


SILVER AND DORE BARS. 


CONTRACTS OPEN, 


MACHINERY AND CLEVELAND, OHIO. 
SUPPLIES WANTED, 


SEE PAGE XII. 
THE NEW INCERSOLL-SERCEANT AIR 


Design, Material and the best the Market. Automatic and Adjustable 
Steam—Cooling Water Circulation—Thorough and Automatic Lubrication; accomplishing the most economical 
Production Compressed Air Power. 


ROCK DRILLS SERCEAnT. 


Four fifths the rock the New Croton Aqueduct was removed Ingersoll Drills where the AVERAGE 
Progress shown the Engineers’ Tables was per cent advance other drills. 
Twenty-four the Twenty-eight large Tunnels which have been driven with Machine Drills this 


aaa» 


gersoll and Sergeant 


STONE CHANNELING CUTTERS. 


The Bullock Diamond Core Prospec 
SER ANT and complete plants Mining, Tunneling and Quarrying Machinery. 
ROCK DRILL Cv., 10 Park Place, New York. 


have employed the Ingersoll Drill. 
five per cent the Metal produced from machine mined the during 1888 was mined In- 


PAID CAPITAL, $2,000,000. 


PURCHASERS ALL CLASSES GOLD, SILVER, LEAD AND COPPER ORES 


BULLION AND FURNACE PRODUCTS. 


SMELTING WORKS: SAMPLING WORKS AGENCIES: BRANCH OFFICES: 


1889. CATALOGUE 200 PAGES. 1889. 


engineer and ture the subject. The Useful 


Supplies long felt want.— specially valuable.— 


Manufacturers’ Eng. and Record. 


A? 


publication.—Eng. News. unusual interest and value.—R. Gazette 

FREE. 

Handy for and Sc. Press. The matter readily 


RAND DRILL COMPANY, Park Place, New 
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